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PREFACE 



The general name plankton is given to the organisms which live tree- 
floating in the deeper parts of lakes and ponds ; the plant indiyidaals 
being designated the phytoplankton and the animal the zooplankton. 
Investigations have shown that there is a very special algal flora liv- 
ing exclusively in the plankton, in addition to the chance wanderers 
from the littoral, or marginal, region which do not multiply when in 
the plankton. These will be designated as the euplanktants and tycho- 
ptankionts respectively in this work. There is still another group of 
organisms found in lakes, namely those which thrive equally under 
littoral or pelagic conditions. This group will be referred to as the 
facvUaHve planktonts. Attempts have been made to differentiate be- 
tween organisms of these three groups by the Wests, Teiling, and 
others, although a different terminology has been used. Since the 
question of a proper habitual classification for any particular species 
will always be a matter of individual opinion, I have indicated at the 
end of the description my conception of the natural habitat of the 
organisms found in the lakes of this state. 

It is only within the past twenty-five years that the phytoplankton has 
been studied, and our knowledge of the various members constituting 
this specialized flora has come almost exclusively from European phyco- 
logists. William West, O. S. West and Fritsch in England; Chodat 
and Bachmann in Switzerland ; Lemmermann, Schmidle, Schroder and 
Volk in (Germany ; von Eeissler, Pasoher and Wolosz3mska in Austria- 
Hungary ; and Wesenberg-Lund in Denmark have been the chief stu- 
dents of European phytoplankton. The central African lakes have 
been investigated by G. S. West, Schmidle, and Woloszynska. G. S. 
West and Playf air have studied the phytoplankton of Australia. With 
the exception of Miss Snow's work on Lake Erie nothing was known 
concerning the taxonomy of North American phytoplankton at the 
time the present work was undertaken, the pioneer work on the micros- 
copy of the Massachussetts and Brooklyn water supplies being of little 
value to the systematist since determinations were not carried beyond 
the genus. 

These studies of Wisconsin lakes, carried out under the auspices of 
the Wisconsin (Geological and Natural History Survey, were commenced 
in the fall of 1913. Field work was continued during the summers of 



1914-15-16-17 and all lake areas of the state have been vimted during 
the progress of the inTestigation. Collections have been made from 
the lakes around Madison and Oconomowoc during the entire season 
that they are open. The June, ATigoBt and early September flora of 
the northeastern lakes is represented, while the northwestern lakes were 
visited for two saccessive seasons daring Angnst. Only single oollee- 
tions were made from the northern lakes so that the data for any par^ 
ticolar one of them are nndoabtedly very fragmentary. 

The limits of the survey are determined by the political boundaries 
of the state and not by ecological or regional unity. There is a etm- 
linoation of the soatheastem lake groap in northeastern Illinois; of 
the northeastern lake groap in the northern peninsala of Michigan ; and 
of the northwestern lake area in Minnesota. However, variation in 
depth and surface area together with variation in ehemical content of 
Wisconsin lakes gives a snfflcient range of habitat to cover conditions 
found in almost all other parts of the world if temperature and altitude 
are excluded. The cosmopolitan nature of phytoplankton, therefore, 
makes this work of value to the student of these microorganisms io 
other sections of the United States or even other continents, and he will 
probably find a majority of the species in any region represented to 
the Wisconsin flora. There is a temptation to include species that have 
not been observed in order to ronnd out the work for the student in 
other parts of the world. This practice has been followed in eeitun 
algal floras and while it may be helpful to the general student, it oanses 
endless confasion to the phytogeographer. Only those species are in- 
cluded in this flora which have been collected from the state. 

Descriptions of plankton algae are scattered through a large number 
of periodical pablications and transactions of learned societies, many 
with only a limited circulation, so that considerable effort has been 
spent in giving foil and correct citations for the original descriptions. 
When subsequent descriptions have been better or have pven more 

characteristic figures references are also mf ■•- '- '■^ — * *■ ^— ' 

of time has also been spent making cameri 
accurate figure is frequently more valuable ' 
ings of the various species of a genus are g 
bat there has been no attempt to draw the d 
scale. The finer detafls of cytological strue 
the chloroplast or structure of the pyrenoid, 
served material ; so all of the Chlorophyceac 
Desmi^aceae, the Fhaeophyceae, Heterokoni 
have been drawn from living materiaL 

The original plan for the study of Wiseonsi 
attached to roc^ shores or lying among the 
the quieter portions of lakes in order to ge 
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benthos and the plankton, but it soon became apparent that limitations 
of both time and space precluded an adequate presentation of the lit- 
toral flora; attention, therefore, has been confined to phytoplankton 
since the second season's work. The great amount of material on the 
phytoplankton has necessitated dividing the work into two portions; 
the material included in the present volume, and the Desmidiaceae and 
Bacillareae which are reserved for a later one. A considerable amount 
of work has been done already on these two groups and it is hoped that 
the complete report can be published shortly. 

Phycologists are generally agreed on the broader principles of algal 
classification but naturally differ on minor details. The classification 
here adopted for the Myxophyceae is used almost universally. The 
group of flagellates with brown chromatophores iis frequently consid- 
ered more animal than plant. One section, the Chrysomonadineae, 
where there are golden brown chromatophores, seems to be sufBciently 
related to the Phaeophyceae to warrant placing them in a description 
of plankton algae and in the arrangement of the group I have followed 
Pascher's classiflcation. Since Luther's establishment of the Hetero- 
konteae, the question of whether to recognize this group as a separate 
dass or a division of the Chlorophyceae has arisen. The evidence 
seems fairly clear, however, that the origin of the group is from a 
primitive flagellate of the Chloramoeba type and since this phylogenetic 
starting point is so markedly different from the phylogenetic starting 
point of the Chlorophyceae (the Polyblepharidaceae) I feel that the 
two should be considered distinct classes. The classification used is 
that of O. S. West, although it should be noted that he considers the 
Heterokonteae a division of the Chlorophyceae. I have also, with a 
few exceptions, followed West's arrangement of the Chlorophyceae. 
It is hoped that the keys found in this work will prove usable. They 
are based solely upon characters of the species described herein; so 
will be of no value for those not mentioned. 

During the seasons of 1916 and 1917 the field work was assisted by a 
grant of money from the United States Bureau of Fisheries; and the 
extension of these studies to the lakes of northwestern Wisconsin has 
thus been made possible. 

The TJniverrity of Wisconsin, 
Department of Botany, 
February, 1919. 
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Geography and geology of Wisconsin. The state of Wisconsin lies 
between Lake Superior, Lake Michigan and the Mississippi river and 
has an area of 56,066 square miles, or an area somewhat larger than 
England. Its greatest breadth is about 295 miles and greatest length 
320 miles. Within its borders are numerous lakes, the total number 
probably reaching well into the thousands, with an estimated surface 
area of about 1500 square miles. They yary in size from small lakelets 
and ponds that cover but a few acres, to Lake Winnebago with as 
area of 215 square miles. The great majority of the lakes, however, 
have less than a square mile of surface area. There is likewise great 
variation in depth, but for the most part they are shallow since the 
deex>est (Green Lake) has a maximum depth of 237 feet and only a 
few have a depth of over a hundred feet. Certain phycologists have 
tried to differentiate between the plankton floras of ponds (heleoplank- 
ton) and lakes (limnoplankton). The lakes of this state grade so im- 
perceptibly from the ^^pond" to the ''lake" type that it has been im- 
possible to distinguish between the two. To set arbitrarily a surface 
area of a square mile and depth of 25 feet as the maximal limits for a 
I>ond would involve many difficulties ; since the state presents such ex- 
amples as Beasley Lake with a surface area of 0.019 square miles and 
a depth of 51 feet or Lake Winnebago with a surface area of 215 square 
miles and a maximum depth of 21 feet. I have, therefore, listed all 
bodies of water as lakes but have given, in Table 2, all available data 
on area and depth for those desiring to recapitulate into heleoplank* 
ton and limnoplankton. 

There are, roughly speaking, three lake areas in the state ; the south- 
eastern, northwestern and northeastern, all of which owe their origin 
to glaciation. These lake areas are not uniformly distributed over the 
state since the glacier invading this region was divided into lobes and 
lakes are found in greatest abundance along the terminal and kettle 
moraines of these various lobes. The southwestern portion of the state 
possesses no lakes since it lies in a non-glaciated region. The south- 
eastern lake area includes several scattered moderately sized lakes and 
groups of smaller lakes some of which are among the deepest in the 
state. The majority of them lie in a region of kames and pitted plains, 
where the pits and lake basins owe their origin to the burial and sub- 
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sequent mettSvg 'of large irregular blocks of ice. The Oconomowdc, 
Lauderdale/and Waupaca lake groups are of this type. A few of 
th^i^ laf^^'and deeper lakes, as Green and Mendota, are situated in 
Yalieys eroded by preglacial streams that were possibly modified by 
. '.^JSlacial action and then closed by the building of a morainal dam which 
•••Vlmpounded the waters of the present lake. 

The northeastern lake group lies chiefly in Vilas, Oneida and Iron 
counties. There are hundreds of lakes in this area and their closeness 
of position may readily be inferred from the fact that while the largest 
of them, Trout Lake, covers only 6.5 square miles the 346 lakes and 
ponds in Vilas county occupy 140 square miles or over 15 percent of 
the area of a county nearly as large as Rhode Island. In few parts of 
the world are there more lakes to the square mile. Parts of the State 
of Minnesota, the Province of Ontario, and Finland furnish the 
only parallel. These lakes are small, irregularly shaped, and connected 
by streams with most irregular courses. They are all glacial in origin 
and formed either by shallow depressions of the ground moraine, hol- 
lows in outwash plains, or damming of recessional moraines. The en- 
tire region is so deeply buried by the glacial drift that no lake is due 
to a damming of a preglacial valley. This entire region also contains 
numerous swamps (muskegs) characteristics of a poorly drained area. 

The northwestern lake area lies in Barron, Polk, Burnett, Washburn, 
and Sawyer counties. In general it is similar to the northeastern lake 
area in structure and origin but the lakes do not occupy so great a 
portion of the land's surface. It has been suggested that some of the 
lakes in this region were formed before the last glacial invasion or Late 
Wisconsin glacial epoch. Here we find a few lakes formed by a dam- 
ming of preglacial valleys; Bone, Beaverdam, and Wapagossett lakes 
for example. 

The mean average temperature of Wisconsin varies from 6.6® C. in 
the southern portion to 3.3 "^ C. in the northern. The state has a mean 
summer temperature similar to that of France, Germany, or south- 
eastern England (14.5° to 18**); the average winter temperature is com- 
parable to that of northern Sweden or central Russia (-6.4** to -8.8°). 
All lakes in the state are frozen over during the winter, ice forming 
during November and December and lasting until March or April in 
the southern ones, while on some of the northern lakes ice appears in 
October and remains until the latter part of May. The midsummer 
surface temperature of the northern lakes is 18°-24'* C. and 20**-26'^ 
in the southern lakes. 

The altitude of the lakes in the northeastern part of the state varies 
from 1550-1700 feet above sea level; in the northwestern area 1050- 
1350 feet, and from 750 to 900 feet in the southeastern. These differ- 
ences in elevation are too slight to be of any biological significance. 
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Likewise differences in the amount of mean annual precipitation, which 
range from 28-44 inches in various parts of the state, need no discus- 
fidon since rainfall in all regions is sufficient to maintain lakes at their 
normal level 

The underlying geological formations are, however, of prime import- 
ance and have a marked influence on the distribution of plankton or- 
ganisms, especially the plankton desmids. Within the state are found 
areas of igneous, metamorphic, and sedimentary rocks each of which 
have a different direct influence on the chemical environment of the 
plankton organisms. The underlying rock formations of the south- 
eastern lake area are the Niagara limestone of the Silurian; the Cin- 
cinnati shale, Galena limestone, Lower Magnesian limestone and St. 
Peter sandstone of the Ordovician. In the northwestern lake region 
is found the Cambrian Potsdam sandstone, the Ordovician Lower Mag- 
nesian limestone, together with areas of Keeweenawan trap rock and 
Precambrian granites. The northeastern area is entirely Precambrian 
granites. 

Overlying all of these regions is a mantle of glacial drift some of 
which is local in origin while other constituents have been transported 
from distant regions. This ground moraine in southeastern Wisconsin 
varies in thickness from a few feet on hill tops to over 400 feet in the 
bottom of pregladal valleys. Mechanical analyses show that 13% con- 
sists of crystalline rocks transported from Canada while the remaining 
87% is local sand- and limestone. In the northeastern lake area the 
glacial mantle varies from 75-100 feet in thickness with a maximum 
depth of 350 feet at the southern boundary of the area. This glacial 
accumulation is not the result of one ice invasion but of several; the 
last, and the one which left the most material, came from the north- 
east and transported the conspicuous sand deposits of Vilas and north- 
em Oneida counties from the sandstone region of northern Michigan. 
Previous ice invasions came from the northwest and their deposits, in 
some instances, have not been disturbed by succeeding invasions. None 
of the drift in this region is calcareous so that all soils are acid in 
character. The mantle of drift in the northwestern area varies from 
500 to a few feet in thickness and is composed of material from granitic 
and sandstone regions. There is, however, a certain amount of lime 
in the drift at the southern limit of the lake area. 

Chemical composition of the lake ivaters. Birge and Juday* have 
made investigations on the chemical composition of the waters of Wis- 
consin lakes in connection with their biochemical studies. They divide 
the waters into three general classes; soft, medium, and hard. These 



* Blrge, B. A. and Juday, C. The inland lakes of WisconBin. The dissolved 
gases of the water and their hiological signiflcance. Bull. 22 Wis. Geol. and 
Nat Hist Surrey. (Sci. Sef. 7.) pp. 1-259. 1911. 
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varying degrees of hardness are due to the combination of the carbon 
dioxide with calcium and magnesium to form carbonates, the fixed 
(CaCOg and MgCOs) and the half-bound (CaCO,.HjCO, and 
MgCOs-HsCOg). In neutral and acid lakes the two types of carbon 
dioxide are present in equal amounts but in alkaline lakes there is an 
excess of fixed carbon dioxide. This is due to the ability of the chloro- 
phyll bearing organisms to draw upon the half-bound carbon dioxide 
as a source of supply after the disappearance of the free carbon diox- 
ide. The amounts of magnesium and calcium vary from lake to lake 
and there is an almost continuous series from those having the softest 
waters to those having the hardest. They consider those lakes whose 
average fixed carbon dioxide does not exceed 5 cc. per liter as soft 
water lakes, while medium waters have 6-22 cc. of carbon dioxide per 
liter and the hard waters from 23-50 cc. per liter. The carbon dioxide 
content varies with the depth at which the sample is taken and also 
with the season of the year; some of the medium class lakes, for ex- 
ample, have a sufficiently low content at times to qualify as soft water 
lakes. All of the soft and medium waters, with the exception of Devils 
lake in Sauk county, are located in the northeastern and northwestern 
lake areas and many of them have sufficient free carbon dioxide to 
give an acid reaction with phenolphthalein. The hardwater lakes are 
all in the southeastern area and the upper stratum in them is alkaline 
to phenolphthalein for the greater part of the year. 

Aside from the question of the hardness of the water complete min- 
eral analyses of a few lakes are also available. These results are em- 
bodied in Table 1 and represent average conditions. They are taken 
from the data given by Birge and Juday and their data show that 
there is a seasonal variation and a vertical variation in the amounts of 
certain elements present. These variations in vertical distribution are 
well shown in their Pig. 7, p. 106 (I. c.) The lakes of southeastern 
Wisconsin contain a rich flora of Chlorophyceae, Myxophyceae and 
Phaeophyceae, both in quantity and quality. In the northern lake 
areas the total volume of the plankton is, generally speaking, consider- 
ably smaller and quite different in character. These lakes have a con- 
siderable desmid flora in many instances, while with the exception of 
one or two species desmids are not found in the hard waters of the 
southeastern region. The volume of phytoplankton that can be pro- 
duced in a lake is primarily dependent upon the available supply of 
carbon dioxide for photosynthesis. In the northern lakes this supply 
is chiefly the carbon dioxide dissolved in the water but in the southern 
lakes there is in addition considerable quantities of half -bound carbon 
dioxide which may be drawn upon after the free carbon dioxide is ex- 
hausted. It is not surprising, therefore, that the southern lakes with 
greater supplies of potential food materials have a greater production 
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of algae. There are certain factors modifying the growth of algae in 
hard water lakes ; in those deep ones which become thermally stratified 
in the snmmer most of the algae are restricted to the epilimnion. The 
thickness of the epilimnion is in part dependent upon the size and shape 
of the lake, since the wind is more effective in keeping water in circula- 
tion on large surfaces. Algae are continually sinking to the bottom and 
giving rise to carbon dioxide and nitrogenous products. In the deep* 

Tablb 1. — Retultt of mineral anaXyut itaUd in parts per miUion. Theae thow 

average content of f>arunu depths and cU different datee. 
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lakes these products of decay are chiefly in the hypolimnion and are 
not immediately available for reutilization by other algae. In shal- 
low lakes without thermal stratification these products are immediately 
available for the vegetative activities of algae. Shallow lakes, there- 
fore, support proportionally larger algal floras. The restriction of 
the desmids to the soft water lakes was flrst pointed out by the Wests 
and their observations have been confirmed in Wisconsin (Birge and 
Juday, I. c. p. 138). An examination of the chemical analyses of such 
soft water lakes aB Devils, Trout and Kawaguesaga (Table 1) shows 
that in these lakes which contain numerous desmids the calcium and 
magnesium content is relatively small. The influence of calcium and 
magnesium on the distribution of desmids may be that of a direct in- 
hibition of growth or the absence of these elements may permit an 
add condition which is favorable for the growth of desmids. Data on 
organic matter and distribution of nitrogen in lakes of the state are 
lacking. The scarcity or abundance of available nitrogen is doubtless 
an important factor in the volume of algae produced in a lake, and it 
is a well known fact that as regions become more thickly settled and 
drainage entering the lake becomes richer in nitrogenous material the 
growth of plankton algae becomes more luxuriant. 
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Methods of coUedian and study. All plankton eoUectionB have been 
made with nets. In general both the bolting silk net and the cotton 
disc net were nsed. The bolting silk net of No. 20 bolting doth (new 
No. 25) is that described by Juday*. The cotton disc net is made by 
attaching a filter designed for purifying drinking water (Jones Mod- 
em Filter made by the Jones Mfg. Co., Boston, Mass.) to the bottom 
of an eighteen inch cone of canvas whose mouth is held open by a light 
metal ring ten inches in diameter. In using this filter a special cot- 
ton disc supplied by the manufacturer is placed in the filter and the 
whole apparatus drawn through the water. The algae collect on the 
disc and when there is a sufficient accumulation the disc is taken from 
the filter and shaken in a bottle with a small amount of water which 
removes the algae. This net catches many of the smaller organisms 
that pass through the bolting silk (the nannoplankton) and it is also 
very useful in obtaining samples by dipping when no boat is available. 
Whenever possible samples have been gathered by towing the nets at 
the surface and all collections have been made in the deep parts of all 
lakes to avoid, as far as possible, the littoral flora. No attempt has 
been made to study the vertical distribution of the algae in any lake. 

In studying the flora of any region a field laboratory was established 
and with that as a center excursions were made to the surrounding 
lakes. By traveling from lake to lake in an automobile collections 
could be made in the morning and the material studied the same after- 
noon and the following day. In the northeastern lake area where 
there are no roads in many cases, but where lakes are close together, 
they can be visited by portaging a canoe from lake to lake. Collections 
have been made from row boats, where they were obtainable, but in a 
few instances collections had to be made by repeatedly dipping the 
net after wading to where the water was 3-4 feet deep or from rafts. 
Upon returning to the temporary laboratory equipped with compound 
microscope, camera lucida, and drawing materials, the living specimomi 
were studied and numerous pencil camera lucida drawings made of all 
doubtful, interesting, or rare organisms, together with notes on occur- 
rence and ocular micrometer measurements of known forms. No ob- 
servations were made on desmids or diatoms at this time. The study 
of the Chlorophyceae, Myxophyceae and Phaeophyceae in the living 
condition is particularly important since many of them do not preserve 
well and certain features such as cilia, chloroplasts, and contractile 
vacuoles are lost when material is preserved. All drawings of one 
species are mounted on the same sheet and corresponding notes on an- 
other. These are then filed in species and genus covers in the usual 



^Juday, C. Limnologlcal apparatus. Trans. Wis. Acad. 8ci. Arts ft Lett 
18": 666-692. 1916. 
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manner for herbarium specimens so that all data on any particular spe- 
cies are immediately accessible. The figures for the plates of this work 
have been redrawn from camera lucida sketches made in field labora- 
tories, llie confined space of a vial is not favorable for algae and tbe 
more delicate forms, as Uglenopsis, frequently go to pieces after stand- 
ing a few hours. It is impossible to have the vials uncorked while 
transporting them from station to station but ihey should be opened 
immediately on return to field headquarters. I have also found it 
helpful to keep them as cool as possible and have stored them in hotel 
refrigerators until ready to make observations. Formalin has proven 
a satisfactory means of preserving the desmids and diatoms until their 
study can be taken up during the winter months. 

The f oUowing list of simple reagents is helpful in studying the vari- 
ous structures of living algae. Cilia of motile forms are more easily 
seen when the cells have been rendered immobile by mounting in a 1% 
cocaine solution. Mounting in a dilute aqueous acid fuchsin also helps. 
Pyrenoids can be recognized by the grouping of the starch grains when 
the latter have been stained with iodine. It is difficult to strain pyre- 
noids of living cells. Gelatinous envelopes are best demonstrated by 
Errera's method of mounting in dilute India ink which gives the col- 
orless envelope the appearance of a halo around the cells in contrast 
to the dark background of water containing the ink. Nuclei can be 
demonstrated by Strasburger's solution of methyl green in 1% acetic 
acid. Simple microchemical tests are Sudan III for fats, iodine for 
starch, zinc cMoriodide for cellulose, and Ruthineum Bed for pectin. 

Lakes studied. The following table gives a list of lakes in the state 
from which plankton samples have been taken. All known hydro- 
graphic maps, morphometric data, general descriptions of many lakes 
and general maps of the various lake areas have been given by Birge 
&nd Juday* so that any one wishing further data concerning a particu- 
lar lake is referred to their work. They have not, however, mapped or 
discussed many of the smaller lakes of the northern regions. Since 
most of the lakes in the state were named by the settlers of the region 
considerable poverty of vocabulary is noticed and Bound, Mud, Devils, 
Long, and Sand are repeated many times. In other instances Indian 
(Chippewa) names have been retained as the white man settled the 
region. In these also there is a certain amount of duplication and 
Sishebogema (lake with many bays) or Pokegama (side or branch lake) 
may be cited as examples. It is too bad that these names have not been 
retained to a greater extent, but certain of the English names like 
Bazorback, Crawlir^ Stone, Lost Canoe, Tenderfoot or Fishtrap are not 



• Blrge, EL A. and Juday, C. The inland lakes of Wisconsin. BulL 27: Wis. 
Geol. 6 Nat. Hist. Surrey. (Scl. Ser. 9). pp. 1-137. iei4. 



12 INTRODUCTION 

without interest. This is not the place, however, for the legends on 
the origin of these peculiar names nor for a discussion of the occurrence 
of several French names in the list. In order to avoid misunder- 
standing the town and range in which the lake occurs is given. When 
more than one lake with the same name has been visited, a serial num- 
ber has been added and both the lake name and serial number are used 
in giving stations for the various algae. 
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Tablh 2 Tabls gwing avaUmble data an loeaHon and tite of lakeM vmted during the 

eouTM ef thii invMtiffaiion. The Jlrtt eolumn rtfere to the page an which a map 
of the lake may be found in Birge and Judajf, The inland lakee of Wieeaneint the 
hydrography and morphometry. Bull S7. Wie, OeoL and Nat. ffiet. Survey. 



mm 
Page 

■ssr 


Lake 


Gounty 


Town 


Range 


Length 
(MUes) 


Maxi- 
mum 
breadth 
(miles) 


Maxi- 
mum 
depth 
(Feet) 


Area 
(Acres) 




Adelaide 


Vilas 


48N 

S4N 

84N 

40N 

42N 

40N 

84N 

83N 

80N 

88N 

21N 

44N 

8N 

85N 
SON 
48N 

82N 
8SN 

86N 

40N 
40N 
48N 

87N 

40N 

85N 

87N 

48N 

85N 
86N 
42N 

2N 
SN 

40N 

IN 

48N 

SON 
40N 


5B 

8W 

17W 

HE 

6B 

14W 

14W 

17W 

12W 

17W 

llE 

6E 

18E 

14W 

18W 

7E 

18W 

17W 

14W 

8E 
5B 

low 

14W 

16W 
18W 

7E 
16W 

7E 
lOE 

6B 
20E 

7E 

7E 


.47 

1.06 

8.00 

.50 

.08 


.82 
.80 

1.00 
.24 

irr. 


68.0 


45.0 




Amiooy 


Busk 




120 


T^M^am. . , . w w. . . . . t - 


Polk 


18.0 


1,785.6 




Bassd) 


Vilas 






Baas (2) 


Vilas 








Baas (8) 


Burnett 

Barron 

Polk 








Bear(l) 


.45 

.88 

4.50 

1.05 

.25 

.44 

1.10 

8.80 

.75 

.80 

1.20 

2.25 

2.62 

1.50 

.00 

2.10 

1.00 


.40 
.50 

1.00 
.48 
.10 
.25 
.44 
.75 
.66 
.86 
.60 

1.05 

1.25 
.74 
.70 

irr. 

irr. 








Bear (2) 






120 


Bear (8) 


Barron- 
Washburn. 
PoUc 








Bear Trap 




• 


104 


tteasiey ....... ..>!%... 

Beaver (1) 


Waupaca 

Vilas 

Waukesha... 

Barron 

VUas 


51.2 


18.5 


40 


Beaver (2) 


40.0 
01.0 


806.4 


120 


Beaverdam 


1,267.2 




Bettine 




120 


Bl«r 


Polk. 






120 


^^ •• • 

Big Butternut 

BigMcKenzie 

Big St Germain 

Birch (1) 


Polk 


21.8 


884.0 


120 


Burnett 

Vilas 




116 






116 


Vilas 






120 


Birch (2) 


Washburn... 

Burnett 

Polk 


57.4 


248.2 


120 


Birch I.^iland. 

Biake 












Bloom 


Burnett 

Vilas 








BlneOilL 


.12 
4.80 
2.25 
1.25 

.81 
1.50 

.81 
l.SO 


.00 

1.00 

1.20 

.75 

.26 

1.00 

,17 

.47 






120 


Bone 


Polk 


40.2 
10.7 
28.0 


2,054.4 


116 


Boulder 


Vilas 


614.4 


74 


Browns 1 1 r t t ........ . 


Racine 

Vilas 


800.4 




Bullhead 




75 


Oamp 


Kenosha. 

Vilas 


10.7 


256.0 




Oanteen 




116 


OanroU 


Vilas 


2S.0 


288.0 




Carson (see Flora) 
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Tablb S.— (Oontinued) 



P»ce 

■ssr 


h9ke 


Connty 


Town 


BanffB 


• 

Lensth 
iMiles) 


Mazl- 

mnm 
breadth 
(miles) 


Mazi- 

mnm 

depth 

(Feet) 


Area 
(Acres) 


110 


Ofttflsh 


Vilas 


SON 

40N 
SSN 

IN 

S5N 
S7N 
SSN 

SSN 

SSN 

SON 
SSN 

SON 

42N 

4SN 

48N 

40N 

40N 

SSN 

SON 

S4N 

2N 
41N 
UN 
SSN 
4SN 
S7N 
SSN 
SSN 
SSN 
SSN 

SN 
SSN 

IN 
40N 
40N 
42N 
4SN 


lOB 

HE 

SE 

20B 

ISW 

BW 

low 

16W 

low 

7E 
7E 
SB 
SE 

llE 
6B 

ISW 

SE 

17W 

ISW 

16B 

14W 

SE 

IIW 

SE 

17W 

ISW 

ISW 

17W 

17W 

20E 

ISW 

lOE 

SE 

14W 

7E 

7S 


2.S7 

2.25 

.72 


irr. 

irr. 

.S5 


10.7 
27.0 


002.4 


no 


Oatherine 


YUm 


008.0 


75 


Oenter 


Kenosha. 

Ptolk 






Ohalii 






120 


GhetAC 


Sawyer 

Barron 

Bnmett 

Polk 


S.40 
S.25 
S.S4 

.55 

2.10 

1.40 

.00 

2.12 

1.25 

2.40 

1.44 

.70 

2.S0 

S.75 

1.00 

1.25 

1.00 

.44 

.00 

.50 

.60 


1.10 

irr. 

1.02 
.SS 

irr. 

1.12 
.SS 

1.S5 
.70 

1.65 
.44 
.25 
.70 

1.10 
.SO 
.61 
.40 
.20 
.60 
.SO 
.25 






120 


Ohetek 






120 


Olaxn ,,,TTT 








Gl&re 






110 


Olear 


Oneida 

yilas 


82.0 
82.8 


021.6 


110 


Clear Crooked > 

rw*hp%n9 


072.0 




Vilas 




110 


Crab 


Vilas 


44.8 

11.5 
08.0 


1,818.4 


110 


Oranberry 


Vilas 


882.8 


110 


Crawlloff Stone. 

Orooked 


Vilas 


1,600.0 




Bnmett 

Oneida 

Ptolk. 






Ourtls 






120 


]>eer 


80.4 
50.7 


S00.4 


70 


DftlaTan .....i-..^.... 


Walworth. . . . 

Bnmett 

Sank 


1,818.2 




TiAfk MoIp^ t 


S0,S2 
120 


Devils (1) 


48.2 


SSO.S 


Devils (2) 


Barron 

Vilas 






Devils (S) 








Diamond.** * r.. .tt. Tt 


Polk. 






120 


'Duck 


Barron 

Barron 

Bnmett 

Bnmett 

Baeine 

Polk. 








Pnmroy .T-- t 








Dnn1i|Lim 


















74 


Eafflif 


l.Sl 
.74 
2.S2 
S.25 
l.SO 
1.50 
1.81 


1.00 
.52 
.87 

2.10 
.55 
.02 

irr. 


18.1 


48S.4 


120 


East 




76 


MM^mMW ......■■■■•.....*. 

Elliabeth 


Kenodia 

Vilas 


20.2 
08.0 


800.0 


110 


Fence..* ... ..t.T.tr-- 


8,402.0 


120 


Fish 


Bnmett 

Vilas 




110 


Flshtran ..*..**«. t . * t 


20.5 


82S.4 


110 


Fkxra 


YUas 





> Listed as Clear Lake by Biive and Jnday. 
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Tabui S.^Oontinu«d) 



Paie 


Lake 


Oonnty 


Town 


Bance 


Lencth 
(HUes) 


Mazl- 

mnm 
breadth 
(MUes) 


MazI- 

nmni 

depth 

(Feet) 


Area 
(Aorss) 


U6 


Found 


VUas 


40N 

8N 

IN 

2N 

44N 

86N 

42N 

U>N 

16N 

4N 

40N 

86N 

44N 

40N 

44N 

42N 
48N 

SON 

84N 
IN 
8SN 
84N 
88N 
84N 
8SN 


IB 

17E 

16B 
17E 

SB 

uw 

7E 

12B 
IIB 
16B 

«W 

OW 

17W 

5E 

IIB 

SB 

7E 
8E 
6B 

14W 

20E 

18W 

16W 

17W 

17W 

iW 


1.00 

.04 
7.66 

.66 
1.66 
1.81 
7.46 
1.66 
6.46 

I.n 

1.61 . 

.56 

.47 
2.66 

.16 

.66 

.76 
1.22 
2.56 

.80 

.25 
1.76 
1.00 

.44 

.56 
4.25 
8.00 
1.08 

.84 
5.66 
2.66 
2.70 
1.66 


.66 

.44 

2.66 

.68 

.80 
.04 

2.00 
.00 

2.10 
.50 

Irr. 
.14 
.20 

1.00 
.14 
.25 
.87 
.40 

1.00 
.62 
.20 
.66 

Irr. 
.84 
.21 

Irr. 

2.25 
.80 
.10 

1.00 

Irr. 

l.U 
.00 






52 


Fowler 


Waukesha... 
Walworth.. .. 
VUas 


50.0 

142.0 


88.6 

6.461.6 


66 


Geneva. 






120 


Granite 


Barron 

VUas 








Granqr 






02 


Green (1) 


Green Lake.. 
Walworth.... 

Sawyer 

Polk. 


287.0 
66.6 

47.6 


7.842.4 
277 


76 


Green (2) 


120 


Grindstone 


6,462.4 


120 


Half Moon 


116 


Harris 


VUas 








Helena) 


VUas 








Helen (2) 


VUas 






116 


Ulgh 


VUas 


81.2 


761.6 




Hill 


Oneida 

Barron 

Kenosha 

Polk 






Hlllman 






75 


Hooker 


28.0 


64.0 


120 


Horse 




120 


Horseshoe* (1) 

HorBeshoe(2) 

Howey 


Polk 


50.0 


800.0 


120 


Polk. 




•*••.. 


Polk 






120 


island 


Bnsk 


47.6 


486.2 


116 


Jmg 


VUas 


42N 6B 






Jennie. ............... 


VUas 


4SN 
4SN 
88N 
6N 
42N 
4IN 

88N 

40N 
46N 

6N 

41N 
86N 


6B 

IB 

6B 

7E 

IQB 

IIB 

18W 

7E 

6W 

OW 

4B 

5B 
17B 

IB 
17W 








Jones. 


VUas 






116 
26 


Kawsffnessffa. 

Keconsa 


Oneida 

Pane.......... 


66.6 

81.4 


2007.2 
8,146.2 




Klmtwll 


Waahbnrn... 

Vilas........ t 






Kitten 






120 
UO 


Lac Oonrt Orellles. . . 
Lac dn Flambeau.. . . 
Lac la Belle 


Sawyer 

VUas 


67.2 
46.2 
46.4 
80.4 


5 246.0 

1. 260,0 


52 


Wankesha... 
VUas 


1,117.5 


116 


jTAnrA , 


040.0 




f .aVa nf UtA WAnila 


Burnett 

eby Blrveaad 




• Listed aa BUT Haneoho 


jQday. 
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Tablb 2— (Oontinued) 



Page 

"ssr 


Lake 


Oounty 


Town 


IUin«e 


Lenirth 
(MUes) 


Maxi- 
mum 
breadth 
(Miles) 


llll 


Area 
(Acres) 




Lily 


Burnett 

Burnett 

Vilas 


41N 

40N 

42N 

84N 

48N 

86N 

42N 

88N 

88N 

42N 

88N 

41N 

MN 

40N 

21N 

84N 

40N 

42N 

84N 

ttN 

44N 

21N 

IN 

7N 

8N 

80N 

40N 

40N 

4N 

40N 

4N 

7N 

84N 

40N 

SON 


14W 

14W 

6B 

17W 

6E 

17W 

6B 

17W 

8W 

7B 

18W 

14W 

17W 

SB 

IIB 

14W 

SB 

7B 

17W 

7B 

5B 

UE 

lOB 

OB 

SB 

14W 

IIB 

16B 

14W 

16B 

OB 

lOB 
17W 

5E 

7B 












Lindy 












Little Bass (1) 

Little Bass (2) 

Little Bear. 


.28 


.10 








Polk 








Vilas 


.60 

.60 

1.06 

.45 

.70 

.76 

.82 

1.85 

1.70 

1.40 

.M 

1.00 

1.00 

1.25 

1.00 

.76 

.87 

.81 

1.20 

5.00 

1.80 


.44 
.85 

irr. 
.80 
.40 
.88 
.48 
.85 
.55 
.00 
.86 
.45 
.86 
.88 
.82 
.66 
.10 
.10 
.70 

4.60 
.00 








Little Battemut .... 

Little Orooked 

LitUe Doctor 

LiUleBloe(l) 

LltUeRice(2) 

Little Wood. 


Polk 








VUas 






• 


Burnett 

Busk. 












118 


VUas 

■ 

Burnett 

Burnett 

Polk 






120 








Lonffd)... 






120 


Loiur (2) 


24.6 
65.8 
77.7 


8M.0 




Loxur(8) 


Vilas 


4tt.6 


104 


Loiiff(4) 


Waupaca .... 

Barron 

Vilas 


108.4 




Loon 




110 


Lost 






118 


LostOanoe. 


Vilas 


41.0 
21.8 


2M.8 


120 


Loveless 


Polk. 


158.6 




Lynx... .rt.T tt.T.Tt .r 


Vilas 






Marlon 


Vilas 






104 


Marl 


Waupaca .... 

Kenosha. 

Dane 


60.6 
26.2 
M.O 


21.8 


75 


Mary 


275.2 


12 


Mendota 


0,720.8 




Mercer.. 


Oneida 

Burnett 

Vilas 






Meronk. 








Meta 


.M 

1.00 

1.10 

.76 

4.16 

.66 

.81 

.87 


.26 
.45 
.00 
.40 
2.40 
.28 
.56 
.86 






76 


Middle 


Walworth.... 

Burnett 

Walworth.... 
Dane 


60.0 


2M.0 


120 


Middle McKenxie*.. 
Mill 




76 


50.0 
74.0 


200.4 


20 


Monona 


8,482.7 




Mad(l) 


Polk 






Mad (2) 


Vilas 






114 


Mud (8) 


Vilas 







* Listed as McKensie lakes. 
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Tabxjb 2— (Continued) 



Pare 

mao- 

ped 



104 

U6 

120 

54 

54 

54 

54 
54 

116 




46 
46 

104 
120 

75 
116 
116 

6S 

40 



116 
120 
116 
120 

104 
120 



Mud (4) 

Mudhen 

Muskallonge 

Nancy 

Naffawlcka 

Nashotah (Upper). . . 
Nashotah (Lower) . . 

Neil 

Nemahbln (Upper).. 
Nemahbln (Lower). . 

Nlcaboyne 

No Mans 

North Twin. 

Number One 

Oak 

Oconomowoc 

Okauchee 

Old Taylors. 

Otter 

Owen 

Paddock 

Palmer 

Pardee 

Pewankee 

Pike 

Phie (1) 

Pine (2) 

Pine Tree 

Plum. 

Pokeffama(l) 

Pokeffama(2) 

Pokeffama(S) 

Poor Farm. 

Pope 

Poplar 

2 



County 



Waupaca . . . . 
Burnett 

Washburn . . . 
Waukesha... 
Waukesha... 
Waukesha... 

Vilas 

Waukesha... 
Waukesha . . . 

Burnett 

Vilas 

Polk. 

Sawyer 

Burnett 

Waukesha... 
Waukesha... 
Waupaca . . . . 
Waupaca .... 

Bayfield 

Kenosha 

Vilas 

Vilas 

Waukesha... 

Polk. 

Waukesha.... 

Polk. 

Polk. 

Vilas 

Washburn.... 

VUas 

Barron 

Polk 

Waupaca. — 
Polk. 



Town 


Ban«B 


Lenirth 
(Miles) 


Maxi- 
mum 
breadth 
(MUes) 


Maxi- 
mum 
depth 
(Feet) 


Area 

(Acres) 


21N 


llE 


.18 


.06 


82.0 


9.7 


88N 


17W 
7E 


1.68 
1.08 


1.10 
irr. 






41N 






42N 


18W 
18E 


2.00 
2.75 


1.25 
1.12 






7N 


04.4 


017.6 


7N 


17E 


.81 


.40 


57.2 


116.7 


7N 


17B 


.70 


.25 


46.2 


100.8 


44N 


5E 
17E 


.46 

1.06 


.15 
.56 






7N 


62.0 


271.1 


7N 


17E 


.08 


.60 


86.2 


266.5 


41N 


14W 
5E 

16W 
»W 

i4W 
17E 










44N 


1.00 
.02 
.25 
.70 

1.75 


.60 
.80 
.18 
.45 
.85 






SSN 






87N 






40N 






7N 


62.6 


681.8 


8N 

22N 


17B 
18K 
llE 

IIB 


2.87 


1.80 


94.0 


1,057.0 


22N 


.40 


.08 


40.0 


14.5 


44N 

4SN 

IN 


7W 

20B 


6.25 
.62 


irr. 
.87 


88.6 
81.0 


2,082.0 
0.5 


4SN 


8E 


1.75 


1.25 


14.8 


614.4 


44N 


4E 


.04 


.87 






7N 
S3N 


18E 

lOE 

16W 

18E 


4.50 
1.18 
2.80 


1.20 

.80 

1.06 


45.0 


2,208.0 


8N 


90.0 


756.7 


SSN 


17W 


.66 


.28 






S2N 


16W 


.92 


irr. 






41N 

42N 


7E 

8E 

12W 


4.20 
2.40 


1.25 
.60 


50.8 
28.0 


1.088.0 
505.6 


40N 
41N 
SSN 


5E 

low 


8.25 
8.50 


1.90 
.70 


42.6 


1,216.0 


SSN 


16W 










21N 


UE 


.22 


.11 


40.6 


16.2 


SSN 


' 18W 


.72 


.88 
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Tablb S — (Ooiitiiiii«d) 



Pace 


LUEe 


Oounty 


Town 


Ranee 


Leoffth 
(MUes) 


Mazl- 

mum 

breadth 

(MUes) 


Maxi- 
mum 
depth 
(Feet) 


Area 
(Acres) 


8 


Poy ffan. 


Waushara . . . 

Barron 

Waupaca..... 
Vilas 


ION 

88N 
84N 
22N 

44N 

41N 

48N 

80N 

8SN 

42N 

44N 

40N 

40N 

4SN 

88N 

82N 

22N 

40N 

ttN 

45N 

88N 

40N 

8SN 

42N 

ttN 

87N 
88N 
86N 

IN 

7N 

89N 

40N 

7N 

80N 
89N 
ttN 
87N 

41N 


18B 

IIW 

IIB 

5B 

IB 

7B 

8W 

IIW 

6B 

SB 

14W 

7B 

6B 

18W 

17W 

IIB 

7B 

7B 

UW 
12W 
16W 

15W 

18W 

7B 

6B 

12W 
18W 
ISW 

20E 

17B 
SB 

17E 
SB 
SB 
6B 

18W 
8E 


7.70 
6.50 

.62 

.68 
1.10 

.40 
1.00 
2.76 

.46 
1.12 


8.60 

.70 
.66 
.44 

.00 

.u 

.66 
.60 
.80 
.87 


10.8 


10.002.2 


120 


Prairie 




104 


Rainbow (1) 


86.1 


187.6 


116 


Balnbow(2) 




116 


Raforback . ■ . . * . .4 . « * 


Vilas......... 


U.l 


862.0 




Red Bass 


Vilas 






Reserre 


Sawyer. 

Barron....... 

VUas 








Rioe(D 








Rloe(2) 








Rock 


VUas 








Rooney 


Burnett 

VUas. 








Rose. 


1.14 
.62 
.58 

.26 
.56 
.68 
.62 
4.00 


.25 
.40 
.41 
.20 
.85 
.50 
.22 
.55 








Round (1) 


Vilas 








Roand(2) 


Polk. 








Round (8) 


Polk. 






104 


Round (4) 


Waupaca .... 
VUas 


66.6 


108.2 




RoKfm ...iw 




116 


Rudoliih 


Vilas 






120 


StOrolz 


Doufflas 

Burnett 

Burnett 

Polk. 


10.7 


1.080.4 




Band(l) 




120 


Band (2) 


1.70 
1.22 
1.66 
.77 
8.25 


1.45 
.45 
.87 
.40 

2.60 






120 


Band (8) 






116 


8and«(4) 


VUas 


67.2 


788.6 




Banford ^..,... 


Vilas 




120 


Shell 


Washburn... 

Barron 

Kenosha 

Waukesha.... 
VUas 


40.2 


8.200.0 


120 


BllTerd) 




75 


81lTer(2) 


1.25 
.07 

2.50 
.82 
.82 

8.76 
.68 

1.70 

2.12 


.87 
.66 

Irr. 
.20 
.81 

1.00 
.20 

1.00 

1.00 


42.6 
44.0 


582.0 


58 


Silver (8) 


281.0 




Slshebogema. 

Soft 




58 


Waukesha.... 

Oneida 

Oneida. :.... 
VUas 








Speese 






116 


SQulrrel 


88.8 


1.568.0 




South Grab 




120 


Splritw 


Burnett 

VUas 


24.0 
20.2 


840.0 


116 


Star 


1.152.0 



.« Listed as White Sand Lake by Blive and Juday. 
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Tablb 2-(Ck>ntinued) 



Piffe 

■ssr 



104 
116 



m 

116 
120 
120 
120 
120 
24 



120 
116 



116 
120 
02 
116 
104 



Lake 



Btreltor. 

Sunday 

Tamarack. 

Tank 

Taylor 

Tenderfoot 

Tied Canoe*.... 

Trayls 

Tront 

Turtle (North) . 
Turtle (South) . 
Turtle (Lower). 
Turtle (Upper). 

Vermilion 

Wapacoflsett*. . . 

Waubesa 

White Ash. 

Whiteflah 

White Sand 

Whitney 

WUdcat 

Wild Goose 

Winnebaco. 

Wolf. 

Tounffs. 



Gounty 



VUaa 

Oneida. 

Vilas 

Vilas. 

Waupaca..... 
Vilas. 



Polk.... 
Vilas.... 
VUas.... 
VUas.... 
Barron. 
Barron. 
Barron. 
Fblk.... 
Dane... 
F6lk.... 
Sawyer. 
Vilas... 
Vilas... 
Vilas... 
Polk.... 



Town 



42N 
SON 
4IN 
ON 
22N 
4tN 



Vilas 

Waupaca..... 



US 

41N 
42N 
4SN 

4SN 

84N 

US 

US 

us 

6N 

7N 

US 

SON 

41N 

42N 

48N 

84N 

15N 
20N 
42N 

21N 



Banire 



6E 
lUE 



17W 



7B 



SE 

14W 

14W 

18W 

16W 
17W 
lOE 

16W 

OW 

5E 

6E 

7B 

17W 

17E 

7B 

lis 



Lenirth 
(Miles) 



.44 
.75 
.56 
.24 

.45 
1.60 



4.50 

1.25 

2.25 

1.50 

2.80 

1.70 

8.50 

4.20 

1.77 

2.60 

2.75 

.56 

.87 

.06 

28.00 

1.21 

.00 



Maxi- 
mum 
breadth 
(Miles) 



.28 
.87 
.40 
.08 
.81 
1.50 



2.40 
.80 
.68 

.45 

.40 

1.20 

1.20 

1.40 

.40 

.65 

1.00 

.45 

.60 

.64 

10.40 

.84 

.07 



Maxi- 
mum 
depth 
(FMt) 



55.7 
27.0 



115.0 
47.6 
48.0 



28.0 



27.0 
86.6 



78.8 



14.8 
21.0 



11.6 



Area 
(Acres) 



51.2 
646.4 



4.160.0 
640.0 
708.6 



480.0 



1.452.8 
2.084.4 



.0 



256.0 
187.708.0 



8.0 



*8ee Lost Oanoe. 

IJsted as Sucker Lake by Birge and Juday. 



KEY TO THE GENERA BASED UPON THE 
VEGETATIVE CHARACTERS. 



1. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 

17. 

18. 
19. 
20. 
21. 
22. 
28. 
24. 

25. 

26. 
27. 

28. 

29. 

80. 



35) Coloring matter not restricted to definite plaatids 

Class Myzophyceae 2 

22) Cells solitary or in colonies, never in filaments 

Order Coecogoneales 3 

12) Cells solitary or in colonies that never contain more than 

a few cells 4 

7) Cells spherical or hemispherical 6 

6) Cells without a definite arrangement Chroococcus p. 27 

5) Cells in a flat plate Merismopedia p. 31 

4) Cells longer than they are broad 8 

11) Individual cells not enclosed by a special gelatinous vesicle 9 

10) Ehids of cells rounded Rhabdoderma p. 46 

9) Ends of cells pointed Dactylococcopsis p. 47 

8) Individual cells or groups of cells enclosed by a gelatinous 

vesicle Qloeothece p. 45 

3) Cells in colonies that contain many cells when mature 13 

18) Cellular arrangement within colony definite 14 

16) Cells forming a flat plate Merismopedia p. 31 

14) Cells forming a hollow sphere one cell in thickness 16 

17) Center of colony with radiating gelatinous strands 

Gomphosphaeria p. 36 

16) Center of colony without radiating gelatinous strands 

Coelosphaerium p. 33 

21) Cells spherical 19 

20) Cells densely aggregated Microcystis p. 38 

19) Cells some distance from one another Aphanocapsa p. 41 

18) Cells longer than they are broad Aphanothece p. 43 

2) Cells in simple or branched fllaments. .Order Hormogoneales 23 

30) Trichomes without heterocysts Family Oscillatoriaceae 24 

29) Trichomes solitary or in flocculent readily dissociating 

massea 25 

26) Trichomes containing but one spirally twisted cell 

Spirulina p. 49 

26) Trichomes containing more than one cell 27 

28) Sheaths of filament firm, generally projecting beyond the 

trichome Lyngbya p. 62 

27) Sheath delicate or lacking, not projecting beyond the tri- 

chome Oscillatorla p. 50 

24) Trichomes laterally united to form ftee-floating bundles 

which do not dissociate readily Trichodesmium p. M 

28) Trichomes with heterocysts 81 
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31. ( 34 ) Trlchomes not attenuated Family NoBtocaoeae S2 

32. ( 33) Filaments solitary or Interwoven to form flooculent mnflflfw 

of small size Anabaena p. 55 

33. ( 32) Filaments laterally joined to form small plate-like colonies 

of macroscopic size r Aphanisomenon p. 61 

34. ( 31) Trlchomes attenuated to a hair-like point Gloeotrichia p. 68 

35. ( 1) Coloring matter in definite chromatophores 86 

36. ( 57) Chromoplasts golden brown In color 37 

37. ( 38) Wall heavily impregnated with silica and definitely marked 

with grooves or rows of dots Bacillarieae (see part 2). 

88. ( 37) Wall not heavily impregnated with silica 

Class Phaeophyceae 89 

39. (52) Cells generally motile, rarely forming palmella or rhizopo* 

dial stages Division Euchrysomonadinae 40 

40. ( 45) Cells with one flagellum Order Chromulinales 41 

41. ( 42) Cells naked Chrysamoeba p. 67 

42. ( 41) Cells with a differentiated periplast 

FUnily Mallomonadaceae 48 

43. ( 44) Cells solitary Mallomonas p. 67 

44. ( 43) Cells in colonies Chrysosphaerella p. 69 

45. ( 40) Cells with two flagella 46 

46. (47) Flagella of equal length Synura p. 70 

47. (46) Flagella of unequal length Order Ochromonadales 48 

48. (51) CeUs in a definite receptacle Ftunily Dinobryaceae 49 

49. (50) Receptacles homogeneous, without growth rings. .Dlnobryon p. 72 

50. (49) Receptacles with successive growth rings Hyalobryon p. 75 

51. (48) Cells never in a definite receptacle Uroglenopsis p. 71 

52. ( 39) Cells usually immobile, rarely motile 58 

58. ( 54) Cells spherical to ovoid, embedded in a gelatinous mass 

Phaeococcus p. 76 

54. (53) Cells with pseudopodial processes 

Division Rhisochrysidinae 65 

55. ( 56) Cecils solitary or in irregular colonies Rhizochrysls p. 77 

56. ( 55) Cells in a linear series Chrysldastrum p. 78 

57. ( 36) Chromoplast grass-green or yellowish-green in color 68 

58. ( 69) Chromoplast yellowish-green, with oil not starch the assimi- 

lation product Class Heterokonteae 69 

69. ( 60) Vegetative cells motile Chlorochromonas p. 80 

60. ( 59) Vegetative cells immobile 61 

61. ( 68) Cells solitary or in colonies, never in filaments 

^ .Order Heterocoocales 62 

62. ( 63) Cells epiphytic Peroniella p. 81 

63. ( 62) Cells free-floating 64 

64. ( 65) Length of cells several times the diameter Ophioeytium p. 85 

65. ( 64) Length of cells leas than twice the diameter 66 

66. ( 67) CellB irregularly distributed throughout an ovoid, gelatinous 

envelope CJhlorobotrys p. 82 

67. ( 66) Cells arranged about a common center and enclosed by an 

irregular, gelatinous envelope Botryococcus p. 88 

68. ( 61 ) Cells united to form simple fllaments Tribonema p. 87 

69. (58) Chloroplast grass-green, generally with pyrenoida and starth 

COaas cndor^hyoea^ 70 
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70. (71) Cells solitary or in families, divided Into two syounetrical 

halves with a chloroplast in each half. Median region 
generally constricted.. Ftunily Desmidiaceae (See Part 2) 

71. (70) Cells not divided into two symmetrical halves and without 

median constrictions 72 

72. ( S6) Cilia normally present in vegetative oells. .Order Volvocales 73 

73. ( 84) Anterior end of cells with two cilia 74 

74. ( 75) Cells solitary Chlamydomonas p. 90 

75. ( 74) Cells in colonies B^unily Volvocaceae 76 

76. ( 77) Colony a flat plate Qonium p. 94 

77. ( 76) Colony a hollow sphere 78 

78. ( 79) Cells mutually compressed Pandorina p. 95 

79. ( 78) (^lls some distance from one another 80 

80. ( 83) Ck>lony with not more than 266 cells 81 

81. ( 82) Asexual reproduction by division of all oells to form daugh- 

ter colonies Budorina p. 96 

82. ( 81) Asexual reproduction hy division of certain cells to form 

daughter colonies Pleodorina p. 96 

83. (80) Colony generally containing many cells Volvox p. 97 

84. ( 73) Anterior end of cells with four clUa CSarterla p. 92 

85. (72) Cilia not present in vegetative cells 86 

86. (183) Cells solitary or in colonies, never in simple or branched 

filaments Order Protococcalea 87 

87. (122) CeUs solitary 88 

88. (121) Cells free-floating 89 

89. ( 92) Cell shape angular 90 

90. (91) Angles simple or with spines, never with long setae 

Ttotrafidron p. 115 

91. ( 90) Angles with tufts of long setae Polyedriopsis p. 124 

92. ( 89) Cells spherical, ovoid, or elongate 9S 

93. (116) Length of cells not more than three times the diameter. ... M 

94. (1091 Cells spherical 96 

95. (102) Cell wall smooth 96 

96. ( 99) Oils embedded in a gelatinous sheath 97 

97. ( 98) Gelatinous sheath lamellated Oloeocystis p. 100 

98. (97) Qelatinous sheath not lamellated Planktosphaerla p. 108 

99. ( 96) Cells not embedded in a gelatinous sheath 100 

100. (101) Wall lamellated Oloeotaanium p. 115 

101. (100) WaU not lameUated C»ilorella p.l08 

102. (95) Wall sculptured, denticulate, or with long spines or setae. . 108 

103. (108) Setae or long spines covering the wall 104 

104. (107) Wall with setae 106 

105. (106) Setae the same thickness throughout, or gradually taper- 

ing Ctolenkinia p. 127 

106. (106) Setae visibly thickened In the lower third. . Acanthosphaeria p. 128 

107. (104) Walls with long spines Bchinosphaerella p. 128 

108. (108) Denticulations or ridges covering the walls Trochiscia 108 

109. ( 94) (3ells ovoid to reniform 110 

110. (Ill) Cells reniform Nephrocytium p. 114 

lU. (110) Cells ovoid 112 

112. (113) Walls without setae or spines OocjrstlB p. 110 

113. (112) Walls with spines or setae 114 
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114. 


(115) 


116. 


(114) 


ne. 


( 98) 


117. 


(118) 


118. 


(117) 


119. 


(120) 


120. 


(119) 


121. 


( 88) 


122. 


( 87) 


123. 


(142) 


124. 


(125) 


125. 


(124) 


126. 


(137) 


127. 


(136) 


128. 


(129) 


129. 


(128) 


130. 


(131) 


131. 


(130) 


132. 


(133) 


133. 


(132) 


134. 


(135) 


135. 


(134) 


136. 


(127) 


137. 


(126) 


138. 


(141) 


189. 


(140) 


140. 


(139) 


141. 


(138) 


142. 


(123) 


143. 


(166) 


144. 


(155) 


145. 


(152) 


146. 


(147) 


147. 


(146) 


148. 


(149) 


149. 


(148) 


150. 


(151) 


151. 


(150) 


152. 


(145) 


153. 


(154) 


154. 


(153) 


155. 


(144) 


156. 


(143) 


157. 


(166) 


158. 


(165) 


159. 


(162) 


160. 


(161) 


161. 


(160) 


162. 


(169) 


163. 


(164) 



Setae somewhat tapering Lagerhelmla p. 129 

Setae not tapering Franceia p. 131 

Length of cells seyeral times the diameter 117 

Ends of cells produced into setae Schroederla p. 186 

Ends of cells not produced into setae 119 

Chloroplast with an axial row of pyrenoids. . . .Closterlopsis p. 136 
Chloroplast without or with one p7renoid..AnklstrodesmuB p. 134 

Clells epiphyUc or epizodtic Characinm p. 175 

Cells in colonies 128 

Colonies enclosed by a conspicuous gelatinous sheath 124 

Cells connected by branching remains of old cell walls 

Dictyosphaerium p. 104 

(Tells not connected by branching remains of old cell walls. . 126 

(Tells spherical to OToid or reniform 127 

Chloroplast cup to disc-shaped and parietal 128 

Cells with pseudocilia Tetraspora p. 102 

Cells without pseudocilia - 120 

Colonies neyer containing more than eight cells. .Oloeocystis p. 100 

Colonies always with at least eight cells 182 

Cells ovoid to reniform Oloeocystopsls p. 102 

Cells spherical 184 

Chloroplasts of old cells cup-shaped Sphaerocystis p. 101 

Chloroplasts of old cells disciform Planktosphaeria p.l03 

Chloroplasts star-shaped and central Asterococcus p. 103 

Cells elongate 188 

Cells straight 189 

Colonies with cells in groups of two Elaktothrix p. 139 

Colonies with cells in groups of 2-4-8 Quadrigula p. 137 

Cells curved Kirchneriella p. 140 

Cells not enclosed by a gelatinous sheath 143 

Colonies always forming a flat plate 144 

Number of cells, except in rare cases, greater than two 145 

Cells quadrately arranged 146 

Quadrate arrangement apparent in end view of colony 

Tetradesmus p. 150 

Quadrate arrangement apparent in front view of colony. . . . 148 

Cells without setae or spines Crucigenia p. 144 

Cells with spines or setae 150 

Long setae or spines on outer face of cells. . . .Micractinium p. 125 

Short spines on outer face of cells Tetrastrum p. 149 

(Tells not quadrately arranged 168 

(Tolony a flat circular or oval disc Pediastrum p. 166 

Colony a single or double row of cells Soenedesmus p. 150 

Number of cells in colony always two Buastropsis p. 174 

Colony not forming a flat plate 157 

(Tolony enclosed by old cell wall 168 

Wall enclosing colony greatly expanded and homogeneous. . 169 

Wall with spines or setae 160 

Setae somewhat tapering Lagerheimia p. 129 

Setae not tapering Franceia p. 181 

Wall without spines or setae 168 

Cells ovoid 05cystis p. 110 
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164. 


(168) 


165. 


(168) 


166. 


(167) 


167. 


(176) 


168. 


(171) 


169. 


(170) 


170. 


(169) 


171. 


(168) 


172. 


(173) 


173. 


(172) 


174. 


(175) 


175. 


(174) 


176. 


(167) 


177. 


(178) 


178. 


(177) 


179. 


(180) 


180. 


(179) 


181. 


(182) 


1S2. 


(181) 


183. 


( 86) 


184. 


(195) 


185. 


(192) 


186. 


(191) 


187. 


(188) 


188. 


(187) 


189. 


(190) 


190. 


(189) 


191. 


(186) 


192. 


(185) 


198. 


(194) 


194. 


(193) 


196. 


(184) 



Cells OToid to reniform Nephroeytimn p. 114 

Wall lamellated but not expanded Oloeotaenlnm p. 115 

Colony not enclosed by old cell wall 167 

Length of cell not more than twice the breadth 168 

Remains of old cell walls at center of and holding colony 

together 169 

Cells spherical Westella p. 106 

Cells oTold to reniform Dlmorphococeos p. 106 

Colonies without remains of old cell wall at center 172 

Outer face of cells with long setae Micractinium p. 125 

Outer face of cells with short spines or without ornamenta- 
tion 174 

Cells without spines on outer face Coelastrum p. 160 

Cells with short spines on outer face Sorastrum p. 162 

Length of cells seyeral times the breadth 177 

Colony forming a closed hollow sac Hydrodictyon p. 165 

Colony not forming a closed hollow sac 179 

Cells radiating from a common center Actinastrum p. 164 

Cells not radiating from a common center 181 

Cells straight or arcuate Ankistrodesmus p. 184 

Cells markedly curved Selenastrum p. 132 

Cells in simple or branched filaments 184 

Cells with one to eight chloroplasts, chloroplasts nerer re- 
ticulate 185 

Chloroplasts parietal 186 

Chloroplasts laminate to disciform 187 

Cells in simple filaments Ulothrlx p. 179 

Cells in branching filaments 189 

Setae confined to terminal cells or lacking. ..Stigeodonium p. 180 

Setae occurring on any cell of filament Aphanochaete p. 181 

Chloroplast a spiral band Splrogyra p. 185 

Chloroplast central 193 

Chloroplast an axial plate Mougeotia p. 184 

Chloroplasts stellate Zygnema p. 184 

Chloroplasts numerous or united to form a single reticulate 
mass (Hadophora p. 182 
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Class MTXOPHTOEAK 

Cells solitary, in colonies of definite or indefinite shape, or in fila- 
ments but always sorrounded by a gdatinons to tough envelope which 
is generally hyaline but may be colored. Plants living a free-floating, 
sessile, epiph3rtic or endophytic existence. Cell shape various; spheri- 
cal, hemispherical, ovoid, bacilliforin, disciform or angular. Cells with 
the coloring matter localized at the periphery but not in definite, visible 
chromatophores. Color of cells typically blue-green but at times grey, 
yellowish, reddish, brownish or nearly grass-green. The color variation 
being due to different amounts of the three component pigments, caro- 
tin, chlorophyll, and phycocyan; the latter being found only in this 
class of plants. Cells containing a single nucleus of a primitive type 
(the central body) that contains linin and chromatin but is without a 
membrane or nudeole. 

Reproduction always asexual, either by vegetative division of cells; 
fragmentation of the filaments into smaller portions (hormogones) 
which may move a short distance by spontaneous movement and then 
come to rest ; or by special non-motile reproductive bodies (gonidia and 
resting spores). 

KST TO THB ORDHRS. 

CeUs solitary or in colcnlas, never in fllamants Ckxxxxxxinuias 

Cells in simple or branched filaments HoBKoeonnAUSi 



Order OOOOOOONEALBS. 

Cells rarely solitary, generally in oolonies of regular or irregular 
shape, and with the cells definitely or indefinitely arranged within a 
copious gelatinous envelope. Colonies living a free-floating, sessile, 
epiph3rtic or endophytic existence. Cells differentiated into a basal 
and distal portion or without such differentiation. Cell shape various ; 
spherical, ovoid, cylindrical, adcular, or angular. 

Asexual reproduction by vegetative division of the cells or, in rare 
cases, by a division of the cell contents into non-motile gonidia. Best- 
ing cells and sexual reproduction unknown. 

There are two families in the order only one of which, the Chrooeoe- 
caceae, is found in the plankton. 
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Family CHROOCOCCACEAE. 

Cells not differentiated into an apical and basal portion ; rarely soli- 
tary, generally in colonies of definite or indefinite shape and always 
enclosed by a gelatinous sheath. Cell shape various, and cellular ar- 
rangement witMn the colonial envelope definite or indefinite. 

Asexual reproduction by vegetative cell division and the fragmenta- 
tion of the colonies. Gfonidia formation occasionally taking place in 
certain genera. 

KEY TO THE aSNERA. 

Cells solitary or in colonies that never contain more than a few cells. 

Cells spherical or hemispherical. Cmoooocous 

Cells longer than they are broad. 

Individual cells or groups of cells enclosed by a gelatinous 

vesicle OlX>B0THBCE 

Individual cells or groups of cells without vesicles. 

Ends of cells rounded Rhabdowma 

Ends of cells pointed DAcmjOOOOoopsis 

Cells always in colonies that contain many cells when mature. 
Cellular arrangement within colony definite. 

CeUs forming a flat plate MBbismopisia 

Cells forming a hollow sphere one cell in thickness. 

Center of colony with radiating gelatinous strands. Gomphosphaibea 

Center of colony without radiating strands Coelospilaebiuic 

CeUular arrangement within colony indefinite. 
Cells spherlcaL 

Cells densely aggregated ICiOBOOTsns 

Cells some distance from one another ApBAiroaanu 

Cells longer than they are broad Aphahothbgb 

CHROOCOCCUS NageU 1849. 

Cells spherical, usually hemispherical for some time after division; 
solitary or 2-4-8-16 or more united in colonies enclosed by a hyaline 
or colored, homogeneous or lamellated sheath; free-floating, sessile, or 
epiphytic. Individual cells of colony at times surrounded by a homo- 
geneous or lamellated sheath. Cell contents grey, grey-green, blue- 
green, olive-green, yellowish, orange, reddish or violet in color; homo- 
geneous or granular. 

Reproduction by vegetative division of cells in three directions. 

KEY TO THE SPECIES. 

Sheaths endosing cells homogeneons. 

Cells soUtary, in twos, and in fours. C. Mnrurus 

Cells in colonies of 4-S-16 or more. 

IndiTidual cells or groups of cells some distance from one 

another 0. DismsxTS 

Individual cells or groups of cells telrly dose together. .C. LdmiKnous 
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Sheaths encloBing cells distinctly lamellated. 

Diameter of cell and sheath not exceeding 40 m C. Tuiqidus 

Diameter of cell and sheath oyer 60 m C. Gioahtkus 

Chroocogcus Minutus (Eutzing) Nageli. PI. 1, Fig. 1. 

Gatt einz. Algen 46. 1849. 

Protococcu9 minutus Ktltzing, Tabulae Phycol. X: ph 5. 

CellB spherical or hemispherical, solitary or in colonies of 2-4 en- 
closed by a wide, spherical, homogeneous, gelatinous sheath. Cell con- 
tents pale blu^-green to grey, homogeneous or granulose. (Tychoplank- 
tont). 

Diam. cells (without sheath) 5-7 /&, (with sheath) 6-12 /i; length 
(without sheath) 5-10 fi, (with sheath) 5-18 /&. 

Wolf (rrr).» 

Chroocogcus dispersus (t. Eeissler) Lemmermann. PI. 1, Fig. 2. 

Arkiy. f. Botanik 2, No. 2: 102. 1904. 

Ohroococcua minor Tar. dispersus r, Keissler, Verh. d. zool.-bot. Ges. Wien 
52: 311, fig. 6. 1902. 

Cells spherical, 4-16 or more united to form spherical, ovoid, or ir- 
regular colonies. Individual cells some distance from one another, 
or in compact groups that lie some distance from one another within 
the colony. Individual cell sheaths frequently confluent with the col- 
onial sheath. Cell contents homogeneous, pale to bright blue-green. 
( Euplanktont) . 

Diam. cells (without sheath) 9-4 /i; (with sheath) 6 fi. Distance be- 
tween cells or groups of cells 15-20 /i. 

BroWns (rr), Pokegama (1) (rr). 

A species that is closely related to C. UmneticiLs but one where the 
number of cells in the colony is usually greater, and where the indi- 
vidual cells or groups of cells are some distance from one another. 

var. minor var. nov. PI. 1, Pig. 3. 

Cells smaller than the typical form and with pale grey contents. 
(Euplanktont). 
Diam. cells 1. 75-2. 5 ft. 

Long (8) (rrr). Middle McKensie (rr). Palmer (rr). 



* The relative abundance of the individual ^[lecies is shown by the foUowini; 
symbols; (aaa) very abundant, (aa) abundant, (a) fairly abundant, (coo) very 
common, (cc) common, (c) fairly common, (s) fairly scarce, (ss) scarce, 
(ssB) very scarce, (r) fairly rare, (rr) rare, (rrr) very rare. 
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Chroococcub Limnetioub Lemmermann. PI. 1, Fig. 4. 

Bot. Cent. 76: 163. 1S98; Forschungsbr. a. d. BloL Stat zu Pldn 7: 182, pL 1, 
flffM. 2^23. 1899. 

Mature cells spherical to sabspherical, 4rS2 in a free-floating spheri- 
cal to ovoid colony. Cells fairly close together and equidistant from 
one another within the colony, sometimes in groups of 2-4 but with 
the groups lying close together. Cell division in all three planes but 
a majority of the cells dividing in the same plane and giving the colony 
a somewhat tabular appearance. Many hemispherical cells present be- 
cause of the slow maturation after division. Individual cell sheaths 
homogeneous and frequently confluent with colonial envelope. Cell 
contents homogeneous; grey, pale to bright blue-green, or olive-green. 
(Euplanktont). 

Diam. cells (without sheath) 6-12 /&, (with sheath) 8-14 fu 

Balsam (r), Bear (1) (rr), Bear (2) (rrr). Bear Trap (bss), Beasley (rr), 
Beaver (1) (r), Beaver (2) (as). Big Butternut (r), Birch (1) (rr). Birch (2) 
(88), Birch Island (a), Blake (sas), Bloom (a), Boulder (rrr), Browna (a). 
Camp (rr), Gatflah (rr), Chetac (r), Chetek (rrr), Cranbeny (asa), Dunham 
(rr), Dutchmana (r), Eagle (rr), Baat (rr), Flah (rr), Found (rr). Fowler 
(rr), Oraaay (rr), Qrlndstone (rr), Half Moon (rr), Horaeshoe (1) (r), 
laland (rr), Kawagueaaga (rr), Kimball (rr), Lac Court OrelUes (rr), Lac la 
BeUe (r), UtUe Basa (2) (as). Little Butternut (rr). Little Rice (2) (rr), 
Little Wood (aaa), Loveleaa (r), Mary (rr). Middle McKensle (r), MIU (rr). 
Mud (1) (rr). Mud (2) (rr), Mudhen (r), Nlcaboyne (r). North Twin (rr), 
Oconomowoc (rr), Old Taylora (rr), Pewaukee (rr). Pike (rr). Pine Tree (rr), 
Pokegama (1) (r), Pokegama (2) (rrr), Pokegama (3) (rr), Poor Farm (rr). 
Poplar (aa), Reaerve (aaa). Rice (1) (r), Round (3) (rr), Sand (1) (a). 
Sand (3) (aaa), Sand (4) (rr). Shell (aaa), Sllyer (2) (r), Spirit (r). Squir- 
rel (r). Tenderfoot (rrr), Trayla (rrr), Upper Nashotah (rr). Upper Nemah- 
bln (rr). White Aah (aa), Whlteflah (a). Wildcat (rr), Winnebago (r). Wolf 
(rr). 

This ia preeminently a plankton species. It is widely distributed 
throughout the state and may be the dominant member of the Myxo- 
phyceae in lakes with very soft water, but it never occurs in sufficient 
abundance to cause the familiar phenomenon of blooming. The cells 
are quite variable in both color and size. 

var. 8X7BSALSUS Lemmermann. PI. 1, Fig. 5. 

Forachungabr. a. d. Biol. Stat, zu Pldn 8: 84. 1901; Arklv f. Botanlk 2: No. 2: 
101, pi. 1, fig. 9. 1904. 

Cells spherical to subspherical, 8-1&-32 in a somewhat spherical or 
broadly ellipsoidal colony with a wide gelatinous envelope. Cell con- 
tents homogeneous; pale to bright blue-green. (Euplanktont). 
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Diam. cells (without sheath) 3.5-4.5 ft; (with sheath) 4.5-5.5 fu 

Big Bass (888), Blake (rr), Lac Court Orellles (88), Owen (88), Paddock (r). 

The chief distinction of this and the following varieties is in the size 
of the cells. 

var. GARNEUS (dhodat) Lemmermann. . PL 1, Fig. 6. 

ArklT for Botanlk 2, No. 2: 101. 1904. 

Cells spherical to hemispherical, 4-8-16 irregularly distributed 
throughout a spherical to ovoid gelatinous matrix. Individual sheaths 
of cells confluent with the colonial envelope. Cell contents homog^ie- 
ous; color variable, ochraceous, grey, blue-green or olive green. (Eu- 
planktont) . 

Diam. cells (without sheath) 7-9 ^u 

Big Bass (88), Harris (r), Mendota (rr), Nancy (r), Oconomowoc (rr). 

var. DISTAN8 G. M. Smith. PL 1, Pig. 7. 

Bull. Torr. Bot CI. 48: 481, pi. 2«, fig. 26. 191S. 

Cells spherical to hemispherical, 8-32 in a colony and lying some 
distance from one another within a spherical to ovoid, hyaline, homo- 
geneous, gelatinous, colonial envelope. Individual cell sheaths con- 
fluent with the colonial envelope. Cell contents homogeneous, grey to 
pale bluo-green in color. (Euplanktont). 

Diam. cells (without sheath) 6.5-7 fu 

Bear Trap (b), Birch Island (rr). Browns (sss), Cochrane (r). Cranberry 
(ess), Ldndy (rr), Mnskallonge (rr). 

var. ELBGANS G. M. Smith. PI. 1, Fig. 8. 
Trans. Wis. Acad. Scl., Arts, ft Lett lOM 619. 1918. 

Cells circular to semicircular in front view, somewhat flattened in 
side view. Colonies enclosed by a spherical, homogeneous, hyaline, gel- 
atinous envelope. Individual sheaths of cells conspicuous. Cell con- 
tents homogeneous; generally bright blue-green in color. (Euplank- 
tont) . 

Diam. cells (without sheath) 18-22 ^; (with sheath) 20-26 fi. 

Delavan (rr). 

Chroococcus gioanteus W. West. PI. 2, Fig. 1. 

Jour. Roy. Mlcr. Soc. 1892: 741, pZ. 10, figs. 69-60. 1892. 

Cells ordinarily hemispherical, rarely becoming spherical or ovoid 
after division. Solitary or in colonies of two (rarely 3-4) enclosed by 
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a thick, hyaline, markedly lamellate, gelatinous mvelope. Envelope of 
individual cells conspicaons, lamellated. Cell contents distinctly gran- 
nlose, bright bine-green. (Tychoplanktont). 
Diam. cells (without sheath) 54-^8 fi; (with sheath) 67-70 /&. 

Mary (rrr). 

Chroococcus TURon>xjs (Eiitzing) Nageli. PI. 1, Fig. 9. 
Gatt eins. Algen 46. 1849; O. 8. West, Brit Preshw. Algae 862, fig. 166^. 1904. 

Cells hemispherical, spherical, ovoid, or somewhat flattened by mutual 
compression. Cells solitary or in colonies of 2-4 (rarely 8) enclosed 
by a thick, hyaline, generally lamellated, gelatinous sheath. Individual 
cells also with hyaline, lamellated sheaths. Cell contents homogeneous 
or findy granulose; pale to bright blue-green or rarely brownish in 
color. ( Tychoplanktont ) . 

Diam. cells (without sheath) 8-32 fi; (with sheath) 13-40 fu 

Beasley (rrr), Beaver (2) (rr), Browns (rr), HUlman (rr). Horse (rrr), 
Oconomowoc (rr). Otter (rr), Rudolph (rr), Sand (2) (rr). Upper Turtle (rr), 
Waubeea (rrr). 



MERISMOPEDIA Meyen 1839. 

Colonies always forming flat, curved, or irregularly twisted plates 
one cell in thickness with the constituent cells in rectilinear series and 
usually in groups of four. Cells spherical to subspherical with rounded 
ends, hemispherical for some time after division. Individual sheaths 
of cells rarely distinct, generally confluent with the copious, hyaline, 
homogeneous, colonial envelope. Number of cells in colony 4 — 4(X)0, 
cell number a multiple of two in young colonies, not a multiple of two 
in old colonies. Cell contents generally homogeneous, rarely with 
pseudovacuoles. Color varying from grey through light to bright blu^ 
green, rarely rose pink to violet. 

KBY TO THE SPDCIB8. 

Cells bright blue-green M. BLBO^ifS 

CeUs pale blue-green. 

Cells some distance from one another M. Puhctata 

Cells doBe together (not mutually oompressed). 

Diameter of oeUa 1. 6-2 /t M. Tbitijissima 

Diameter of cells 3-S m M. Olauca 
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IfBBIBMOFEDIA ELEQAN8 A. BraUEI. PL % Fig. 6. 

in KVLtzing, Spedes algarum 472. 1849; G. S. West, Brit Presliw. Algae S48: 
fi0. 162^ 1904. 

Colonies small or large, of 16-4000 cells regularly arranged in recti- 
linear series and groups of four; with the cell number a multiple of 
two in young colonies but becoming irregular in arrangement and num- 
ber in old colonies. Colonies flat except when containing many cells. 
Cells spherical to broadly ovoid, with homog^ieous, bright blue-green 
contents. (Facultative Planktont). 

Cells 5-7 /i broad, 5-9 ^ long. 

Carson (rr), Center (rr), Green (1) (rr), Kegonsa (rr), Ldttle Bear (rrr), 
Mendota (r), Monoiia (r), Mud (1) (rr), Nancy (r). Upper Nashotah (rrr), 
Waubesa (rr). 

This alga is a good example of a typical benthitic organism that is 
able to thrive under limnetic conditions. It never becomes a conspicu- 
ous member of the plankton but the colonies attain a much larger sue 
and I have observed specimens 60-70 cells broad and 60-90 cells long. 
There is a certain amount of irregularity in such colonies so exact de- 
terminations of cell numbers are impossible. 

var. major var. nov. PL % Fig. 6. 

Colonies usually containing many cells. Cell shape the same as in 
the typical form. Cell contents homogeneous, bright blue-green. (Eu- 
planktont). 

Cells 1(X-11 /I broad, 12-14 fi long. 

Beaverdam (r), Llndy (rr). 

Mebibmopedia olauoa (Ehrenberg) Nageli, PI. 2, Fig. 4 
Oatt. elni. Algen 56, pi. 1, fig. D*. 1849. 

Colonies generally containing less than 64 cells, compactly and regu- 
larly arranged. Cells spherical to broadly ellipsoid, hemispherical for 
some time after division. Cell contents homogeneous, generally pale 
blue-green. (Facultative Planktont). 

Diam. cells 3-5 ^u 

George (rr), Jones (rrr), Lac Court OrelUes (rrr), Loon (rrr), Meta (rr), 
MiU (rr), Waubesa (rr). 

This species resembles M, punctaia in the size of the cells but differs 
in the distance between the cells. 
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Merismofedia PX7KCTATA Mejcii. PL 2, Fig. 8. 

Arch. f. Natiirg08ch. 0": 67. 1889; Ktltsliig, Tabalaa Phyeol. 5: 18, pi. 88. fig. 3. 
1866. 

Colonies small, with the cells some distance from one another but 
regalarlj arranged in rectilinear series. Cells spherical to broadly 
cvoid or hemisphericaL Cell contents homogeneous, grey to pale blue- 
green. (Tychoplanktont). 

Diam. cells 2.5-3.5 /t. 

Big Bass (rrr). 

Merismopedu tenuissima Lemmermann. PI. 2, Fig. 2. 

Bet. Cent. 76: 164. 1898; ForschungBbr. a. d. Biol. Stat, za Plon 7: 132, pi. 1, 
fig. 21. 1899. 

Colonies rectangular, free-floating, generally with 16-100 cells lying 
dose together. Bectilinear arrangement of cells soon breaking down 
and not evident when there are more than 32 cells in a colony. Col- 
onies distorted when of any size. Cells spherical to ovoid, hemispheri- 
cal for some time after division. Individual sheath of cells distinct 
or confluent with colonial envelope. Cell contents homogeneous; grey 
to pale blue-green. (Facultative Planktont). 

Diam. cells (without sheath) 1.5-2 fi. 

Camp (rr), Little Doctor (rr), Long (8) (r), Mary (rr). 

The irregular cellular arrangement is very common in older colonies 
and is not due to the size of the colony, since the species is one of the 
smallest of the genus, but to irregularities in cell division. 

COELOSPHAERIUM NageU 1849. 

Colonies microscopic, free-floating; spherical, ellipsoid, reniform, or 
irregular ; enclosed by a delicate, hyaline, homogeneous or radially flbril- 
lar, gelatinous envelope. Cells spherical, ovoid, ellipsoid, sub-pyriform 
and arranged in a single layer to form a hollow sac just beneath the 
periphery of the colonial envelope. Cell contents homogeneous and 
grey to bright blue-green ; or reddish and containing numerous pseudo- 
vacuoles.* 

Reproduction by vegetative cell division in three directions. 



^These structures, which are also called gas vacuoles, are found in certain 
plankton species of the Myzophyceae. They are minute bodies, which are 
reddish through their refractive power, that occur in large numbers in aU 
ceUs of the colony. Various functions have been ascribed to them, the most 
probable being a means of protection against too intense light, or a giving of 
greater buoyancy to the colony. 
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KST TO THE 8FBCIB8. 

Cells spherlcaL 

Diameter of cells not exceeding 4 m C. KxTSizmfiiAUM 

Diameter of cells orer 6 m C. DuBnm 

Cells oToid to ellipsoid C. NASOBUAiruM 



CoELOSPHAERiUM EuETziNGiANUM Nageli. PL S, Figs. 4-4i. 

Qatt. einz. Algen 64, pL 1, flg. C. 1849. 

Colonies spherical to subspherical, enclosed by a veiy hyaline, homo- 
geneous, gelatinous envelope. Cells spherical to subspherical, forming 
a single layer, with the individual cells or pairs of cells some distance 
from one another or dose together. Cell contents homogeneous, with- 
out pseudovacuoles ; usually grey to pale blue-green, rarely bright blue- 
green. (Facultative planktont). 

Diam. cells 2.25-4 fi; diam. colonies 20-90 fu 

Balsam (rr), Bass (2) (rr). Bear (3) (r), Bear Trap (rrr)» Beaverdam (ss). 
Big (b8)» Big Butternut (88s)» Birch Island (rrr), Blake (ss). Bone (rr). 
Browns (rr), Carson (r), Catfish (r), Clam (ss), Cochrane (sss). Crab (rr), 
Cranberry (ss). Crawling Stone (sss). Deer (rr). Diamond (rrr), Elizabeth 
(s). Eagle (ss). Fence (sss), Fish (rr), Grindstone (rr), Oreen <2) (rr). Half 
Moon (r), High (sss), Hillman (ss), Horseshoe (1) (rrr), Kegonsa (s), Kit- 
ten (rr), Island (as), Lac la BeUe (rr)» Lindy (rr)» Little Bear (rrr)» Little 
Battemut (r), LitUe Crooked (rr), Little Rice (1) (ss), Little Wood (s). 
Long (2) (rr). Long (8) (rr), Loveless (ass), Mary (s), Mendota (s), Mer- 
eer (rrr), MUl (rrr). Mud (1) (ce). Mud (2) (r), Mudhen (s), Nancy (rrr), 
Nicaboyne (rr)» North Turtle (ss), Oconomowoc (r), Owen (rrr). Paddock 
(ss). Palmer (ss). Pardee (cc),Pewaukee (rr),Pine (2) (rr), Fine Tree (rr), 
Pokegama (1) (sss), Pokegama (2) (r), Pokegama (3) (rrr), Poplar (ss). 
Reserve (ss), Rice (1) (rr), Rock (sss), Round (3) (sss), Sand (1) (rr). 
Sand (3) (rr). Sand (4) (r). Silver (1) (ccc), Silver (2) (ss), South TurUe 
(ss), Spirit (ss), Sunday (r), Tamarack (rr), Tenderfoot (sss). Tied Canoe 
(rrr). Upper Nemahbin (rrr). Upper Turtle (sss), White Ash (sss), White- 
fish (s). White Sand (sss). Wildcat (rr), Wild Ck>OBe (rr), Winnebago (rr), 
Wolf (r). 

The gelatinous sheath is generally so delicate that it is necessary to 
use Errera 's method of mounting colonies in dilute India ink to demon- 
strate its presence. The specific limits of this species as established 
by different authors frequently includes C. Nctegelianum as a G^ynonym. 
C. Kvstzingianum and C. Naegelianum are two well defined species that 
differ in colony shape; cell shape, occurrence of pseudovacuoles, struc- 
ture of colonial envelope, and relative abundance. C. Kuetzinffianwn 
is a species that is widely distributed throughout the state but one which 
rarely becomes a dominant member of the plankton and never occurs 
in sufficient abundance to cause blooming. 
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G0ELO6PHABRIUM DUBiuM Gninow. PI. S» Fig. 7. 

in Rabenhorst, Flora Eur. Algarum 2: 55. 1866; Schmola, BelbL i. Hedwlgla 
87: (47), figa. 1-2. 1898. 

« 

Colonies spherical to irregular, with three or four smaller colonies 
frequently enclosed by a common gelatinous envelope. Colonial en- 
velope firm, hyaline, and homogeneous. Cells in a single layer and 
very close together at the periphery of the colonial envelope. Cell con- 
tents homogeneous or with pseudovacuoles ; blue-green in color. (Fac- 
ultative Planktont). 

Cells 5-7 fi in diameter. Single colonies up to 150 ft, in diam ; com- 
pound colonies up to 300 ft. 

Mud (8) (rr). 



CoELOfiPHAEBiUM Naegelianum Uuger. PL S» Fig. 6; PI. 4, Fig. 1. 

Denkschr. d. kais. Ak. d. Wlss. Wlen 7: 196. 1854; Leitgeb, Mitt. d. naturw. 
Ver. iSteiermark 2, Heft 1: 72, pi. 2, ffi09. 1-6. 1869; Borge, Bet. Not. 1900: 
10, pZ. 1, flga, 5a^i>. 1900. 

Gomphosphaeria Naegeliana (Unger) Lemmermann. Kryptogamenfl. d. 
Mark Brandenburg 8, Algen 1: 80, 44, fig. 19. 1907; Bachmann, Arch. f. Hy- 
drobiol. u. Planktonkde. 8: 60, figM. IIF-nP. 1908. 

Colonies spherical, ovoid, renif orm or irregular ; with a wide, hyaline, 
gelatinous envelope that is at times radially fibrillar in structure. Cells 
ovoid to ellipsoid, radially arranged in a single layer some distance be- 
neath the periphery of the colonial envelope, usually close together but 
not mutually compressed^ Cell contents rarely homogeneous and pale 
to bright blue-green or grass-green ; usually with numerous pseudovacu- 
oles and reddish to brownish in color. (Euplanktont). 

Cells 2-3 II broad ; 3.5-6 ft long. 

Adelaide (as), Amicoy (as). Balsam (as). Bear (1) (s), Bear (2) (rr), 
Bear (3) (a). Bear Trap (aaa), Beaverdam (cc). Big (ccc). Big Butternut 
(r). Big McKenzie (as). Big St Germaine (rr). Birch (1) (ccc). Birch (2) 
(aa), Birch Island (rrr), Blake (rr). Bloom (aa). Bone (aa), Boulder (rr), 
Browna (rr). Camp (c), Catflah (aa). Center (aa), Chetac (aa). Clam (c), 
Clare (rr), Crab (aaa). Cranberry (aa). Devils (1) (rr). Devils (2) (aa). 
Deer (rr). Duck (c). Dummy (rrr), BUsabeth (ec), Hah (aaa). Found (b8)» 
Fowler (aa), Granite (aa). Grindstone (rr)» Half Moon (a), Htlliuan (s). 
Hooker (rr), Horaeahoe (1) (aa), Horaeahoe (2) (rrr), laland (cc), Jennie 
(rr), Kawagueaaga (aaa). Kitten (rrr), Kegonsa (aa), Lac du Flambeau (rr), 
Lac la BeUe (r), Laura (aa), LIndy (rr). Little Bass (2) (rr)^ LItUe Butter- 
nut (rr). Little Rice (1) (ec). Long (1) (rr). Long (2) (a). Loon (rr). Lost 
(aa). Lower Nemahbin (r). Marl (rr), Mendota (cc), Mercer (sa). Middle 
McKenzie (cc), MiU (rr), Minocqua (rr), Monona (aa), Mud (1) (cc). Mud 
iZ) (aa), Mudhen (rr), Nancy (c), Nicaboyne (r). No Mana (aa). North 
Twin (cc). North Turtle (aa). Number One (sa), Oconomowoo (rr), (Muinchee 
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(r). Otter (rr). Paddock (c), PlOsier (u), Pardee (rr), Fiewankee (m), 
Plum (88), Pokegama (1) (c), Pokegama (2) (888), Pokeaama (8) (a), Pop- 
lar (r), Prairie (a), Beserve (88), Rainbow (r), Rice (1) (cc). Rock (a), 
Rooney (aa), Round (1) (rrr). Round (2) (aa), Round (3) (aa), St (Troix 
tec), Sanford (r), Sand (1) (aa), Sand (2) (rr). Sand (3) (rr). Sand (4) 
(rr). Silver (2) (c), SiaheboBema (aa). South TurUe (saa). Upper Nashotak 
(rr). Upper Nemahbin (rr), UPPer Turtle (a), Wapagoaaett (cc), Waubesa 
(cc), Wbite Aah (rr), Wbitefish (cc). White Sand (rrr). Wildcat (rrr), Win- 
nebago (cc),Wolf (rrr). 

The radial fibrillar structure at the periphery of the gelatinous en- 
velope is also found at times in the center of the colony. These radia- 
tions have been compared by some to the gelatinous strands found in 
Gomphosphaeria and the species transferred to that genus. I have 
preferred to keep the alga in the genus where it was first described. 
This alga is one of the important members of the Myxophyceae in the 
formation of blooms but it is rarely found as the sole constituent of 
any bloom. Bachmann's figures of the alga are quite characteristic. 

GOMPHOSPHAEBIA Eiitzing 1836. 

Colonies microscopic, spherical to ellipsoid, embedded in a copious, 
hyaline, solid, homogeneous, gelatinous envelope. Cells spherical 
to pyrif orm, solitary or in pairs, generally lying some distance from 
one another and forming a layer one cell in thickness towards the pe-* 
riphery of the colonial envelope. Central i>ortion of colonial envelope 
containing a denser core from which projections radiate to the base of 
the cells. Individual sheaths of cells distinct or confluent with the 
colonial envelope. Cell contents homogeneous, rarely granulose; grey 
to light or bright blue-green. 

Reproduction by alternate vegetative division of cells in three planes. 

KEY TO THE SPECIES. 

Cells spherical O. Lacustbis 

Cells pyriform to cardloid Q. ApomNA 

GoMPHOSPHASRiA LACUSTBIS Chodat. PL 4, Fig. 5. 

Ball. Herb. Boiss. 6: 180, figa. I^-Iq. 1898; W. ft O. S. West, Trans. Roy. Irish 
Acad. 88, Sec. B: U2, pi. 11, flga. 24-27. 1906. 

Colonies small, generally spherical or subspherical, rarely reniform ; 
with a hyaline, homogeneous, gelatinous envelope. Cells spherical to 
broadly ellipsoid, irregularly spaced to form a single layer one cell in 
thickness beneath the periphery of the colonial envelope. Individual 
cell sheaths confluent with colonial envelope. Central portion of col- 
ony containing a core of denser radiating gelatinous strands that run 
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to the base of the cells. CeU contents homogeneous; grey to pale or 
bright blue-green, rose colored in rare instances. (Euplanktont). 
Cells 1.5-2.5 ft broad, 1.5-4 /& long. Colonies rarely over 40 /ui in diam. 

Bear (1) (rr), Beayerdam (c), Big McKenzie (ss), Blake iaaa), Cochrane 
(r). Deer (rr)» Diamond (r), Dunham (c), Fish (c), Half Moon (rr). Island 
(rr), Kawaguesaga (r), Lac Court OreiUes (bb), Ldndy (sss), Little Bass (2) 
(rr), Long (1) (rr), Loon (rr), Mendota (s), Mercer (ss), Middle McKenzie 
(88), Mudhen (ss), Nicabosme (r), North Twin (r), Pardee (rr), Plum (rr), 
Pokegama (8) (rr). Sand (1) (r), Sand (2) (rr), Sand (4) (rr), Spirit (r), 
Squirrel (sbs), Star (sss), Wolf (r). 

The colonies of this species resemble those of Coelosphaerium Kuetz- 
ingianum in ceU shape and arrangement but differ in the radiating 
strands of gelatinous material running from the center of the colony 
to the base of the cells. The gelatinous envelope is very delicate and 
cells frequently break away leaving the central mass of gelatinous radi- 
ations floating by itself. 

GoHPHOSPHAERiA APONiNA Kutziug. PI. 4, Figs. 2-8. 

Decades 16: No. 151. 1886; O. S. West, Brit Freshw. Algae 849, fig. 1683. 
1904. 

Colonies small, spherical to subspherical, with a fairly thick, hya- 
line, homogeneous, gelatinous envelope. Cells pyriform to cuneate, 
cardioid just before division ; sparsely scattered and in a single layer 
some distance beneath the periphery of the colonial envelope. Indi- 
vidual sheaths of cells generally distinct, attached at the base to the 
dense gelatinous strands radiating from the center of the colony. Cell 
contents homogeneous or finely granulose; without pseudovacuoles; 
generally a bright blue-green. (Tychoplanktont). 

Cells 4-n5 fi wide at the greatest breadth, &-15 fi long. Diam. colonies 
50-90/1. 

Beayerdam (sss), Big McKensie (rrr), Browns (rr), (Tenter (rr). Eagle 
(rr), Elizabeth (rr), HiUman (rr), Kegonsa (rrr), Lower Nemahbin (rr), 
Mendota (rr), Mary (rr), Monona (rrr), Mudhen (rr). North Turtle (rrr), 
Otter (rrr), Pewaukee (rr). Pine (1) (rrr). Plum (rrr), Silver (2) (rr). Sil- 
ver (8) (rr). South Turtle (rr), Waubesa (r). 

var. coRoiFORMis WoUe. PL 4, Fig. 4. 

Bull. Torr. Bot. Gl. 9t 26, pi. 18, fig. 11. 1882. 

Cells considerably larger than in the typical form and markedly 
heart shaped instead of pyriform. Individual sheaths of cells conspicu- 
ous. Cell contents bright blue-green. (Tychoplanktont). 

Qreatest breadth of cells 6-13 /a; length 9-20 /&. 
Bloom (rrr). 
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The oells of the Wifloonsin individoals are somewhat longer than 
Wolle found them, his measurements for the length of the cell varying 
from 9-16 ^ 

MICB0CTSTI3 Eiitzhur 1833. 



Colonies free-floating; spherical, elongate, irregolar, or perforate to 
form reticulate or dathrate masses of mieroseopic or macroseopie sise. 
Frequently occurring in sufi&cient quantities to give the water a verdi- 
gris-green color. Envelope of colonies generally copious, delicate to 
firm. Cells small, spherical, distributed in a solid mass throughout the 
colony and densely aggregated. Individual cell sheath confluent with 
colonial envelope. Cell contents homogeneous or with numerous pseudo- 
vacuoles ; light to dark blue-green, olive-green, or rose colored. 

Reproduction by vegetative division of ceUs in three directions. 

Certain species of the genus occur in prodigious quantities and cause 
the familiar blooming of lakes. These species contain pseudovacuoles, 
while species without pseudovacuoles rarely occur in quantity. 

KBT TO THE SPBCIBS. 

CeUs with BumeroQs pseudovacuoles. 

Several colonies enclosed by the same envel(^»e M. Ichthtoblabb 

Colonies not differentiated into several within the same envelope. 

Colony entire, not perforate M. Flos-Aquab 

Colony saccate and perforate M. Abbuquvosa 

Cells without pseudovacnolee. 

Diameter of cells less than 1.5 m M. Incsbta 

Diameter of cells 2-3 m M. 

Microcystis ichthyoblabe Kiitzing. 

Phycol. aeneralis 170. 1848. 

PolycyatU ichthyolWbe Ktttsing, Tabulae Phycol. 1: 7, pL 8. 1846. 



Colonies spherical or irregular, fragmented into several distinct sub- 
colonies, each with its own gelatinous enveloi>e, and with the sub-col- 
onies enclosed by a common gelatinous enveloi>e. Cells spherical, dose 
together. Individual cell sheaths confluent with colonial envelope. Cell 
contents pale to bright blue-green. Generally containing numerous 
pseudovacuoles. ( Facultative Planktont) . 

Diam. cells 2-4 fu 

Catfish (rr)» Clear (rr), Kawaguesaga (ss), Minocqua (r). 
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MicaiocYSTis FLOB-AquAE ( WittTOck) Kirclmer. PL 6, Pig. 1. 
in Engler ft Prantl, D. nat Pflanzenfaxn. 1 (Abt. 1«): 56, fig. 49,,. 1900. 

Colonies spherical to ovoid, rarely elongate; frequently reaching a 
macroscopic size. Cells compactly and evenly distributed within a very 
delicate, hyaline, homogeneous, gelatinous envelope. Margins of colony 
not sharply defined. Cell contents rarely homogeneous and gr^ to 
pale blue-green; usually with pseudovacuoles and reddish in color. 
Plant mass yellowish to verdigris-green. (Euplanktont). 

Diam. cells 3.&-6.5 fu 

Bear (2) (rr). Big St Germain (rr), Birch (1) (c). Birch Island (sas), 
Browns (cc), Catfish (ss), Center (ss), Cochrane (sss). Duck (bb), Dunham 
(rr), Fishtrap (rr), Pound (B8s),F0wler (rr),High (rr), Horseshoe (1) (rr), 
Kegonsa (cc), Loveless (r). Lower Nashotah (rr), Lower Nemahbin (r), 
Mendota (aa), Mercer (rrr), Monona (aa). Mud (3) (cc), Nagawicka (rr), 
No Mans (r), North Turtle (ss), Oconomowoc (ss), Paddock (ss), Palmer (ss), 
Pardee (ss), Plum (ss), Pokegama (1) (ss), Rainbow (r). Rock (s), Rose 
(ss). Sand (3) (r), Shell (rr), Sishebogema (ss), South Turtle (ss). Squirrel 
(rr). Star (ss), Tamarack (ss). Tenderfoot (rr). Upper Nashotah (rrr), Wapa- 
goBsett (ss), Waubesa (ss), Whitellsh (n), Winnebago (cc). 

Microcystis aeruginosa Eiitzing. PL 6, Figs. 2-S. 

Tabulae PhycoL 1: 6, pi. 8. 1846. 

OlathrocifBtii aerugi$to8a (Katsing) Henfrey, Trans. Micr. Soc. London N. S. 
4: 53, pU 4, figs. 28-36. 1866 (in Quart. Jour. Micr. Sci. 4: 1866) : Bachmann, 
Arch. f. Hydrobiol. u. Planktonkde. 8: 61, flga. IV^IV*. 1908. 

Colonies spherical to sabspherical when young, later becoming saccate 
and ultimately reticulate and dathrate. Gelatinous envelope of colony 
homogeneous, hyaline, and indistinct. Colonies frequently occurring 
in sufScient quantity to color water a bright green. Cells spherical to 
subspherical, evenly distributed throughout the colony and close to- 
gether. Cell contents rarely homogeneous and grey to pale or bright 
Uue-green; usually with numerous pseudovacuoles and reddish. (Eu- 
planktont) . 

Diam. cells 3-4 fu 

Balsam (ss). Bear (8) (rr). Big Butternut (ss). Bloom (ecc). Bone (ss). 
Browns (cc), Oenter (rr), Clam (r), (Trooked (rrr), Delavan (sss), Desmoines 
(ss). Devils (2) (rr), Duck (rr), Dutchmans (rrr), Eagle (ccc), Mizabeth 
(cc). Fish (ss). Fowler (rr). Grassy (ss). Grindstone (rr). Half Bloon (ss). 
Hooker (ss). Horseshoe (1) (rr), Kawaguesaga (rr), Kegonsa (a), Kimbiai 
(ss), Lac du Flambeau (rr), Lac la Belle (rr). Lake of the Woods (r). Little 
Bass (2) (sss), LitUe Butternut (cc), UtUe Crooked (ss), Littte Wood (ss). 
Loveless (ss), Mendota (a), Meronk (ss), MiU (sss), Monona (cc), Mud (2) 
(r), Mudhen (ss), Nancy (ss), NIcaboyne (ss). North TnrUe (ss). North 
Twin (ce), Oconomowoc (rrr). Old Taylors (r), Otter (rr), Owen (rrr). Par- 
dee (ss), Pewaukee (ss), Pokegama (2) (rr), Pokegama (8) (ss), Prairie 
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(88B), Rice (1) (rr), Kooney (r). Sand (1) (as). Sand (4) (rr), SheU (rr), 
Silyer (2) (sb), Trayls (rr)» Upper Turtle (as), Waubesa (ce). White Aah 
(sa). Wildcat {bb). Wolf (rr). 

var. MAJOR (Wittrock) G. M. Smith. PI. 4, Pig. 6. 
Trana. Wia. Acad. ScL, Arte, ft Lett 18P: 685. 1916. 

Mature colonies elongate; irregular, saecate, or elathrate. Colonial 
envelope much firmer than in typical form and with larger ceUs. (Eu- 
planktont) . 

Diam. cells 5.5-6.5 f*. 

Center (rr), Mendota (aa), Nancy (aaa), St Croix (rr), VermiUon (oe). 

MiOROCYBTis INCEBTA Lemmermaun. PI. 6, Fig. 4. 

Abh. Natnrw. Ver. Bremen 17: 342. 1908; Kryptogamenll. d. Mark Branden- 
burg 8; Algen 1: 76, 44, fig. 12. 1907. 

Colonies spherical or somewhat elongate, enclosed by a hyaline, homo- 
geneous, and very delicate gelatinous envelope. Cells small, very dose 
together but equidistant from one another. Cell contents homogeneous, 
without pseudovacuoles ; grey to pale blue-green in color. (Faculta- 
tive Planktont). 

Diam. cells 1-2 fu 

Camp (rr), (Jhotek (r). Hooker (a), Prairie (r), Wbiteflah (rr), Winne- 
bago (c). 

The cells of this species are very similar in appearance to those found 
in Aphanocapsa eJaclUsta and A. delicatissima but their compact ar- 
rangement shows that the alga is a Microcystis and not an Aphanocapsa. 

MiCROCTSTis FULVERA (Wood) Migula. 

in Thomd, Flora v. Deutachl., Deutaeh.-(taterr. u. d. Schw. 6, Kryptogamen 2, 
Algen 1: 86. 1907. 

Anacystis pulverus Wood. WoUe, Freshw. Algae of U. S. 329, pi. 210, flg. 25. 
1887. 

Colonies spherical or elongate, with a very delicate, hyaline, gela- 
tinous envelope. Cells spherical, very closely crowded together and 
forming a solid mass. Cell contents homogeneous, without pseudovacu- 
oles ; grey, pale olive-green, or blue-green in color. (Facultative Plank- 
tont) . 

Diam. cells 2^ f*. 

Browna (rr), MiU (rrr), Pardee (aa), Sunday (r), Winnebago (saa). 

Since the specific difference between this and the foregoing species 
is mainly one of cell size it might be better to consider M. incerta a 
variety of M. pulvera. 
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APHANOCAPSA NageU 1849. 

Cells nnited to form spherical, ovoid, or amorphous colonies of micro- 
scopic or macroscopic size. Colonies, hyaline, yellow, brown, or blue- 
green in color. Cells spherical, equally distributed throughout the 
colony but always some distance from one another ; generally solitary, 
rarely in clusters. Individual sheaths of cells confluent with the homo- 
geneous, hyaline or colored, colonial envelope. Cell contents homogene- 
ous ; usually pale to bright blue-green or grey in color. 

Reproduction by vegetative division of cells in three directions. 

KBT TO THE SPECIES. 

Cells growing within gelatinous envelope of other algae A. Bndophttica 

Cells forming free-floating or sessUe colonies. 
CeU contents grey to i»ale blue-green. 

Diameter of cells 3.&'4.6 m A. Pulohba 

Diameter of cells less than 3 m. 

CeU diameter not exceeding 1 /i A. Delioatissiha 

Cell diameter 1.5-2.5 m A. Elachista 

Cell contents brightly colored, generally blue-green. 

Diameter of oeUs 3.5-6 m A. Grevuxki 

Diameter of cells 5-6 m A. Rivulabis 

Aphanogafsa delicatissima W. & G. S. West. PI. 2, Fig. 7. 

Jour. Linn. Soc. Bot 40: 431, pi. 19, fi08. 2~Z. 1912. 

Colonies small, spherical, ovoid or irregolar, free-floating. Colonial 
envelope gelatinous, Homogeneous, hyaline or ochraceous. Cells spheri- 
cal, very small, more or less remote from one another. CeU contents 
homogeneous, grey to pale blue-green. (Euplanktont). 

Cells .5-.75 fL in diam. ; colonies 15-30 fi broad, 15-50 ^ lonsr. 

Big Butternut (r), Chain (r), Little Butternut (ss), Loveless (ss), Mendota 
(s), Poor Flarm (r). 

The cells of this species are smaller than many bacteria and during 
the first two year's study of the plankton flora these small colonies were 
considered bacteria and not recorded so that the record for distribution 
is far from complete. When the colonies are of any considerable size 
the mass of cells has a decided blue-green color so that the organism 
must be called a blue-green bacterium or a blue-green alga of bacterial 
size. The latter view seems to be the more logical. It is very probable 
that the bacteria have been derived from the blue-green algae and the 
Wests' discovery of blue-green algae of bacterial size is very suggestive. 
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Aphanocapsa elaceobta var. gonfebta W. ft G. S. West. PI. 2, Fig. 8. 

Jour. Unn. Soc Bot 40: 482, pi. 19, fig. 1. 1912. 

Colonies small, spherical, ovoid, or irregular ; with the cells enclosed 
by a gelatinous, homogeneous, hyaline or ochraceous enyelope. Indi- 
vidual sheaths of cells confluent with colonial envelope. Cells spheri- 
cal, fairly close together. Cell contents homogeneous, grey to pale 
blue-green. ( Euplanktont ) . 

Diam. cells 1.&-2.0 fi. Colonies up to 75 /i broad and 100 /i long. 

Birch Island (rr), Crawling Stone (rrr), Deer (ss), Lindy (r), Nancy (r). 
Pine Tree (ss), Silyer (2) (rr). 

, var. planctonioa var. nov. PL 3» Fig. S. 

Cells spherical, some distance from one another. Sheath enclosing 
colony always hyaline. Contents of ceUs pale grey. (Euplanktont). 
Diam. cells 2-3 ^ 

Bear (1) (s). Bear Trap (rr). Poplar (as), Round (3) (rr). Sand (1) (r). 

Differing from the typical form in the larger cell size and grey color 
of the cell contents. 

A^iaaocapsa endaphytiGa sp. nov. PL 2, Fig. 10. 

Colonies endophytic within the gelatinous sheath of Microcystis col- 
onies and with their envelopes confluent with the envelope of the host 
colony. Cells spherical, equidistant from one another or in small 
clumps. Cell contents homogeneous, grey to bright blue-green. (Eu- 
planktont). 

Diam. cells 2 fu 

Poor Farm (as). 

The occurrence of bacteria in the gelatinous envelope of colonial 
Myxophyceae is a familiar phenomenon to the limnologist. The blue- 
green color of the cells endophytic within the envelopes of Microcystis 
colonies in Poor Farm Lake precludes their recognition as bacteria. 
(See G. S. West's remarks concerning a similar endophytic Aphano- 
thece in Jour. Linn. Soc. Bot. 40 : 432. 1912). 

Aphanocapsa pulchra (Kutzing) Rabenhorst. PI. 2, Fig. 9. 
Flora Bur. Alganun 2: 49. 1865. 

Colonies macroscopic or microscopic, free-floating or sessile, generally 
spherical to ovoid when found in the plankton. Sheath of colony gela- 
tinous, firm, hyaline, homogeneous; with the cells some distance from 
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one another. Individual cell sheaths confluent with the colonial en- 
velope. Cell contents homogeneous, grey to pale blue-green. (Tycho- 
planktont) . 
Diam. cells 3.5-4.5 fu 

Beaver (r), Beaverdam (ns), Harris (rrr), Lac Court Orellles (bs), Winr 
nebago (rr). 

Aphanogapsa grevillei (Hassall) Babenhorst. PI. 8, Fig. 1. 

Flora Enr. Algamm 2: 60. 1S66; G. 8. V^est, Brit Freshw. Algae, 351, fig. 
165^. 1904. 

Colonies free-floating or sessile ; spherical to ellipsoid when free-float- 
ing, dirty green in color. Cells spherical, solitary or in pairs and some- 
what crowded. Cell contents homogeneous or finely granuloses bright 
blue-green in color. (Facultative Planktont). 

Diam. cells 3.5-5 u. 

Beaverdam (rr). Birch (ss). Camp (ss), Chetae (sss), HiiskaUonge (rr). 
Rice (1) (rr), SUver (1) (rrr), Whiteflsh (ss). 

Aphanocapsa rivularis (Carm.) Babenhorst. PI. 8, Fig. 2. 

Flora Bur. Algamm 2: 49. 1866; Cooke. Brit Ftreshw. Algae 210, pi. 86, fig. 2. 
1884. ^ 

Colonies free-floating or sessile; spherical, tubular, or irregular in 
shape. Cells spherical, solitary or in pairs and some distance from one 
another within the colony. Individual sheaths of cells confluent with 
the hyaline, homogeneous, colonial envelope. Cell contents homogene- 
t)us or finely granulose; bright blue-green in color. (Tychoplanktont). 

Diam. cells 5-6 /t. 



star (rrr). 



APHANOTHBCB NageU 1849. 



Colonies free-floating, sessile, or endophytic; spherical or expanded 
into amorphous masses and enclosed by a firm, copious, homogeneous, 
hyaline or colored envelope. Cells oblong to cylindrical, with rounded 
ends. Cells forming a solid mass distributed throughout the colonial 
envelope but lying some distance from one another. Individual cell 
sheaths indistinct, confluent with the colonial envelope. CeU contents 
homogeneous or finely granulose, never with pseudovacuoles ; grey, light 
to bright blue-green, or olive-green in color. 

Beproduction by vegetative division of cells in three planes, but with 
cell divisions always taking place at right angles to the long axes of 
edls. 
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KBY TO THS SPEGIBS. 
Colonies endophjrtic in gelatinous envelope of other algae. . 

A. NmUULKB ▼. IiNDOPHTnOA 

Colonies not endophTtic. 

Cell contents grey to pale blue-green, nerer bright blue-green. 

Colonies oToid to spberical, never perforate A. Nidulaztb 

Colonies reticulate to dathrate ▲. Clltbraxa, 

Cell contents bright blue-green. 

Cells less than 5 /i broad A. Qtaqvika 

Cells more than 6 m broad A. Peasifa 

Aphanothece clathbata W. & G. S. West. PL 6, Fig. 8. 

Trans. Roy. Irish Acad. 82, Sec. B: 111, pi. 10, figs. 9-11. 1906. 

Colonies microscopic ; free-floating ; elongate and irregolar in shape, 
usually perforate and reticulate. Gelatinous colonial envelope hyaline 
and homogeneous. Cella yery small, bacilliform, straight or curved, 
embedded in a solid mass in the colonial envelope. Cell contents homo- 
geneous, gr^y to light blue-green. (Euplanktont). 

Cells 0.6-1.0 fjL broad, 3.5-4.5 ijl long. 

Lindy (r), Little Crooked (sss), Nancy (ss), Pokegama (1) (r), Poor 
Farm (rr), 6and (1) (ss). Wolf (ss). 

Aphanothece NmuLANS P. Bichter. PI. 6| Fig. 1. 

Bot Not 1884: 128. 1884. 

Colonies spherical, ovoid, or ^'nest-shaped"; enclosed by a homogene- 
ous, hyaline, gelatinous envelope. Cells broadly cylindrical, straight 
or curved, of small size and fairly close together. Individual sheaths 
of cells confluent with the colonial envelope. Cell contents homogene- 
ous, grey to light blue-green. (Facultative Planktont). 

Cells 1.0-1.5 II broad, up to 3.5 ft long. 

Beaver (2) (ss). Deer (ss), Lower McKenzie (sss), Pokegama (sss), Ten- 
derfoot (r). 

Certain species of this genus resemble bacterial colonies in much the 
same manner as the minute-celled species of Aphanocapsa. Here again 
the color of the cell contents is good evidence of the algal nature of the 
organism. 

var. ENDOPHYTiCA W. & G. S. West. PI. 5, Fig. 6. 
Jonr. Idnn. 8oc. Bot 40: 432, pi. 19, flg. 14. 1912. 

Cella embedded in gelatinous envelope of other colonial Myzophy- 
eeae. Gelittinous envelope of colony confluent with envelope of host 
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cdony. Cells narrow, at least twiee as long as they are broad. Cell 
contents homogeneons; generally light bine-green, rarely grey. (En- 
planktont). 

Cells 0.&-1.5 fi broad, 2.5-4.5 /i long. 

Endophytic in sheaths of Codosphaerium KueUingianum and Micro- 
cystis aertiginosa. 

Birch Island (r), Cbetac (ss), Roiind (8) (rr). 

Aphanothsce prasina a. Brann. PI. 6, Fig. 6. 

In Rabenhorst, Flora Eur. Algarom 2: 65. 1866; Cooke, Brit Freshw. Algae, 
218, pi. 88, figs. 8^8i>. 1884. 

Colonies spherical to cylindrical, reaching a diameter of 3-4 cm. un- 
der favorable conditions; bright green in color. Cells evenly dis- 
tributed throughout the colony, broadly cylindrical and with rounded 
ends. Individual cell sheaths confluent with the colonial envelope. 
Cdl contents homogeneous, bright bhie-green. (Tychoplanktont). 

Cells 5-6.5 II broad, 7.7-11 ft long. 

Beaverdam (r), Nancy (rr), Pokegama (1) (rrr). 

The determination of this and the following species is open to ques- 
tion since specific differences in these species are based in part upon 
the macroscopic appearance of the colony when growing attached to 
the substratum. The determination of plankton species is from imma- 
ture colonies and must rest upon cell shape, size, and color. 

Aphanothege stagnina (Sprengel) A. Braun. PI. 6, Fig. 2. 

in Rabenhorst, Algen No. 1572; Cooke, Brit Freshw. Algae 219, pi. 88, 
fiff. 4. 1884. 

Colony spherical, ellipsoidal, or cylindrical; generally macroscopic, 
0.5-20 mm in diameter, pale verdigris-green. Cells broadly cylindrical, 
their length never more than 1^ times their breadth. Individual 
sheaths of cells confluent with the hyaline, homogeneous, gelatinous, 
colonial envelope. CeU contents homogeneous; pale to bright blue- 
green. ( Tychoplanktont) . 

Cells 3-5 /A broad ; 5-8 /a long. 

Lake of the Woods (rr), Whitefish (rr). 

GLOBOTHBCB NageU 1849. 

Colonies free-floating or sessile, of comparatively few cells enclosed 
by a hyaline or variously colored, homogeneous, gelatinous envelope. 
Individual sheaths of cells prominent, homogeneous or slightly lamel- 
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lated, sometimes 2-S cells aielosed by a single sheath. Cells elongate 
to broadly cylindrical, with rounded ends and irregularly distributed 
throughout the colonial envelope or with their longer axes pointing in 
the same general direction. Cell contents homogeneous or finely granu- 
lose ; grey, pale to bright blue-green, or olive gre^i in color. 

Beproduction by vegetative division of cells at right angles to their 
long axes. 

Gloeothece lineabis Nageli. PI. 6, Fig. 6. 
Gatt elns. Algen 68, pi. 1, fig. (P. 1849. 

Colonies small; dull yellow to flesh color or dirty olive-green; en- 
closed by a broad, hyaline, homogeneous, gelatinous envelope. Cells 
elongate-cylindrical, straight or arcuate, with rounded ends. Sheaths 
containing one cell only, broad, hyaline, having the same general out- 
line as the cell. Cell contents homogeneous; pale to bright blue-green. 
( Tychoplanktont) . 

Cells (without sheath) 1.3-2.5 ft broad, 10.5-18 z&long; (with sheath) 
4r-6 PL broad, 13-22 ft long. 

Harris (r), Muskallonge (rr). 

var. composita var. nov. PL 6, Fig. 6. 

Cells shorter and 2-^ enclosed by a single, broad, firm, homogeneous 
sheath. Individual sheaths of single cells or groups of cells not con- 
fluent with the colonial envelope. (Tychoplanktont). 

Cells (without sheath) 3.0-3.5 /i broad, 4-8 /l long; sheaths 10-12 
fi broad, 20-35 ft long. 

Deer (rrr). 

RHABDODERMA Schmidle and Lauterbom. 1900. 

Colonies free-floating, small, of comparatively few cells enclosed by a 
hyaline, homogeneous, gelatinous envelope. Cells cylindrical, with 
rounded apices, straight or arcuate; with their long axes pointing in 
the same general direction. Individual sheaths of cells confluent with 
colonial envelope. Cell contents homogeneous; gr^ to bright blue- 
green in color. 

Reproduction by vegetative division of cells, the divisions taking 
place at right angles to the long axes of the cells. 
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Bhabdodebma liiNEARE Schmidle and Lauterbom. PL 6, Fig. 4. 

Ber. d. D. Bot Qes. 18: 148, pZ. 6» figs. 8-11. 1900. 

Specific characters as those of the genus. (Euplanktont). 
Cells 2-3 fi broad, &-12 /x long. 

Sand (2) (rrr), WhitefiBh (rr). 

This genus is closely related to Oloeothece, the chief difference being 
a lack of individual sheaths around the cells. 

DACTYLOCOCCOPSIS Hansgirg 1888. 

Colonies microscopic, free-floating or lying among other algae; em- 
bedded in a copious, hyaline, homogeneous, acicular to fusiform, gela- 
tinous envelope. Cells elongate, acicular and with pointed ends; 
straight arcuate, sigmoid, or spirally twisted around one another. In- 
dividual cell sheaths confluent with colonial envelope. Cell contents 
homogeneous or with the color bearing area localized in a definite part 
of the cell ; grey to bright blue-green in color. 

Reproduction by vegetative division of cells at right angles to their 
long axes. 



KEY TO THE SPECIES. 

Length of cells never more than sixteen times the breadth, 

cells frequently bent D. lUPHmiomBS 

Length of cells at least twenty times the breadth, cellfl al- 
ways straight D. Aciculabis 



Dagtylococoopsis rhaphidioides Hansgirg. PI. 6, Fig. 7. 

Prodr. d. Algenfl. v. B5hmen 139, fig. 49a. 1892; Lemmermann, IDryptogamenfl. 
d. Mark Brandenburg 8, Algen 1: 50. 1907. 

Colonies containing 2rS or more cells. Cells fusiform ; straight, arcu- 
ate or sigmoid ; frequently in i>airs with one end rounded and the other 
pointed. Colonies enclosed by a copious, hyaline, homogeneous en- 
velope. Cell contents homogeneous, pale blue-green. (Facultative 
Planktont) . 

Cells 1-3 II broad, 5-25 ft long. 

Deer (sss). Long (2) (rrr), Mercer (rr). Reserve (rr), Rice (1) (rr). 

Hansgii^ gives eight as the maximal number of cells found in the 
colony but I have observed colonies in which there are as many as a 
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hundred cells. These cells are also proportionaUy longer than he states 
and may be, in extreme cases, sixteen times as long as they are broad. 
In this respect they follow the cell dimensions delimited by Lemmer- 
mann. 

Dactylococcopsis AacuLABis Lemmermann. PI. 6, Figs. 8-10. 

Ber. d. D. Bot. Qes. 18: 309. 1900; Kryptogamenfl. d. Mark Brandenburg 8, 
Algen 1: 51, 44, fig. 5. 1907. 

Cells solitary or in colonies enclosed by a wide, hyaline, homogeneons, 
gelatinous sheath. Cells elongate, acicular, with poles attenuated to 
fine points; straight or slightly arcuate. Cell contents homogeneous 
and pale blue-green ; or with color bearing region restricted to one side 
of celL ( Euplanktont) . 

Cells 2-2.5 iJL broad, 55-80 /x long. 

Browns (cc). 

The localization of the color bearing portion at one side of the cell is 
quite abnormal for a member of the Myxophyceae, but, as I have stated 
elsewhere (Trans. Wis. Acad. Sci., Arts, & Lett. 19M 620. 1918) not- 
withstanding this fact the alga belongs to the Myxophyceae. 



Order HOBMOGONEALES. 

Cells always in filaments that generally contain a number of cells. 
Filaments simple or branched ; solitary or united to form definitely .3r 
indefinitely shaped aggregates. Free-floating, sessile, epiphytic, or en- 
doph3rtic. Cells serially arranged to form trichomes, which when en- 
closed by a sheath are known as filaments. Trichomes either the same 
thickness throughout, attenuated towards both extremities, or attenu- 
ated from base to apex ; straight, arcuate, spirally or irregularly twisted. 
Sheaths of filaments tough and leathery; or gelatinous, homogeneous 
to lameUated, hyaline to variously colored, and distinct or confluent 
with the colonial envelope. Cell shape various. Cell contents homo- 
geneous, or with numerous pseudovacuoles ; grey, light to dark blue- 
green, olive-green, reddish-green, ochraceous, orange, violet, or black 
in color. 

Beproduction, aside from vegetative cell division, by hormogones and 
resting spores. 
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KBT TO THB FAMILIBB. 

Tliehomes withont heterocjsts* Osohjlaxobiacbas 

Trlehomes with heteroeyBts. 

Trlchomes not attenuated » Nostocucbax 

Trichomea attenuated to a hair-like point Rptvlaxiaceam 

Family OSCILLATORIACEAE. 

Trichomes free-floatmg, seiBsile, epiphytiOy or endophytic; of one or 
mere cells forming simple or branched filaments with one or more tri- 
chomes within a single sheath. Sheaths of varions forms; copious, 
gelatinous, hyaline or colored, homogeneous to lamellated; firm, nar- 
row and homogeneous or lamellated; or entirely lacking. Filaments 
straight or spirally twisted. Cells disciform, cylindrical, or barrel- 
shaped. Apical cell of trichomes frequently conical and capitate. 
Heterocysts never present in the trichomes. Cell contents homogene- 
ous, granulose, or with pseudovacuoles ; variously colored. 

Reproduction by vegetative division of cells and the formation of 
hormogones. 



KBY TO THB GENERA. 

Trichomes solitary or in flocenlent, readily dissociating masses. 

TMchomes containing but one ceU SmvuxA 

Trichomes containing more than one celL 

Sheaths of filaments firm, generaUy projecting beyond 

the trichome LnroBTA 

Sheaths delicate or lacking, not projecting beyond 

trichome OsciLLikiOBEA 

Trichomes lateraUy united to form free-floating bundles which 

do not dissociate readily Tbiohodbsmzum 



SPERULINA Turpin 1827. 

Trichome consisting of a single, elongate, cylindrical cell that is not 
attenuated but with rounded ends. Filaments without sheaths and 
twisted to form loose or compact r^fular spirals. Cell contents homo- 
geneous or granulose ; light to dark blue-green in color. 

Reproduction by vegetative division of cells at right angles to the 
long axis. No hormogone formation possible. 



*Cells commonly larger than the vegetative cells and with heavy walls that 
have a conspicuous nodule at each pole. CeU contents a homogeneous, peUueid« 
Bon-cytoplasmle substance. 
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KEY TO THE) 8PBCIBS. 

TuniB of spirals not over 5 m In diameter 8. Ma40B 

Tarns of spirals otot 10 /i in diameter S. P»iir< 



Spiruuka major Eutzing. PL 7, Fig. 1. 

Phycol. generalls 183. 1843; Gtomont, Ann. ScL Nat 7 S6r., Bot 16: 251, ph 7, 
/|0F. 29. 189Z 

Filaments free-floating and solitary, or forming a greenish seiun. 
Trichomes in a more or less loose spiral that is straight or bent. Cell 
contents homogeneons ; bright blue-green. Sheath of filament lacking. 
(Tychoplanktont) . 

Trichomes 1.2-1.7 fi in diameter. Spirals 2.5-4 pL broad, 2.7-5 
ft between turns. 

White Ash (rrr). 

Spiruuna princeps ( W. & G. S. West) G. S. West emend. PL 7, Fig. 2. 

Jour. Linn. Soc. Bot 88: 179, pi. 9, fig. 5. 1907; W. ft Q. S. West, Trans. Linn. 
Soc. Bot 2 G&r., Bot 6: 205. 1902. 

Trichomes solitary, in loose spirals that may be straight or curved. 
Ends of trichomes blunt or rounded. Cell contents homogeneous or 
with a few scattered granules; bright blue-green. (Tychoplanktont). 

Trichomes 3-5 ft broad. Spirals 8.&-16 fi broad, 9.5-12 ia between 

turns. 

Poor Farm (rrr). 

OSCILLATORLi Vaucher 1803. 

Trichomes possessing a peculiar power of spontaneous movement of 
an oscillating, rolling, or gliding type; free-floating; solitary or in 
floeculent masses ; sometimes forming strata in moist places. Trichomes 
unbranched, cylindrical, entirely without or with barely perceptible 
sheaths. Ends of trichomes straight, slightly attenuated, but never at- 
tenuated to a point Terminal cells rounded or calyptrate. Cell shape 
cylindrical to disciform. Cell contents usually homogeneous or granu- 
lose, rarely with pseudovacuoles. Color of cells variable. 

Beproduction by hormogones. 
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KEY TO THE SPECIES. 

Apex of trlclionie graduaUy tapering O. PMLxncA 

Apex of trlchome not tapering O- Tbnum 

OsciLLATOUA PBOUFiGA (GreviUc) Gomont. PL 7, Figs. S-C. 

Ann. Sci. Nat. 7 S^r. Bot. 16: 205. pi. 6. fig. 8. 1892; Olive, Trans. Wi». Acad. 
Sci., Arts, A Lett 15^: 124-134. 1906; Hyams and Ridiards. Technology Quart. 
14: 302-310, fig$. 1-8. 1901. 

Filaments rarely solitary, generally irregularly matted to form free- 
floating flocculent masses. Plant masses blood-red to dirty purple, be- 
coming lilac when dried. Trichomes straight, elongate, not constricted 
at cross walls of cells, and slightly tapered at apex with the terminal 
cell of mature trichomes obtuse-capitate. Cells cylindrical, slightly 
longer than they are broad. Cell contents with numerous reddish 
pseudovacuoles, sometimes with rows of granules at the cross walls. 
(Euplanktont). 

Cells 2.2-5 /I broad, 4r-6 ft long. 

Geneva (aa). Pine (1) (aa). 

This species is closely related to 0. riibescens D. C, but if Gomont's 
monograph of the Oscillatoriaceae must be taken as the starting point 
for nomenclature of the group the two are distinct. Both species are 
peculiar in that they produce blooms in lakes at a time when the water 
is very cold or covered with ice. The masses of filaments do not have 
the usual yellowish-green color but are blood red to dirty purple and 
the phenomenon is spoken of in Europe as ''bloody*' or ''Burgundy'' 
bloom. 

Olive has described the occurrence of such a bloom in Pine lake of 
this state and discussed the literature of the subject. The alga also 
appeared in profusion in Lake Geneva this (1918) spring at the time 
when the ice was beginning to disappear. It was not frozen in the ice 
but grew luxuriantly in the water below the ice and gave a deep red- 
dish color that was especially noticeable in the cracks between the ice. 
The alga had not been noted in the lake before this time and its sporadic 
appearance is quite like the sporadic appearance of 0. nibescens in the 
Swiss lakes. The excessive growth of 0. prolifica is not wholly corre- 
lated with cold water since it has remained present throughout the 
summer, but not in such quantities as early in the spring. This abund- 
ant growth of the alga in the sunmier has also been noted in a Massa- 
chusetts lake by Hyams and Richards and furnishes a physiological as 
well as a morphological distinction between 0. proUfica and 0. rubes- 
cens. 
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OsciLLATOiUA TENUIS (X A. Agardh. PL Tp Fig. 6. 

Alganm decades 2: 26. 1813; Gomont, Ann. 8ci. Nat 7 S6r. Bot 16: 220, 
91. 7, ftg$. 2-9. 1892. 

Filaments solitary or in floccoae masses that are pale bine-green in 
color. Trichomes straight, slightly constricted at the cross walls. Termi- 
nal cells the same diameter as those in the median portion of the tricb- 
ome, straight or curved ; apical cells rounded bnt not capitate. Cell 
shape disciform. Cell contents homogeneous except for a row of gran- 
ules along the cross walls. ( Tychoplanktont ) . 

Cells 4r-10 gi broad, 2.6-5 ^ long. 

Monona (rr). 

var. TERGESTiNA (Eutzing) Babenhorst. PI. 7, Figs. 7-8. 

Flora Eur. Algarnm 2: 102. 1806. 

Trichomes narrower than the foregoing. (Tychoplanktont). 
Cells 4-6 fi broad. 
Genera (ss). 

LTNGBTA C. A. Agardh. 1824. 

Filaments solitary or interwoven to form floccose masses ; free-float- 
ing or in an expanded stratum. Sheaths of filaments narrow, firm, 
hyaline or colored, homogeneous or lamellated, generally projecting 
for some distance beyond the trichome. Filaments unbranched, cylin- 
drical; straight, fiexed, or twisted into regular spirals. Tricnomes gen- 
eraUy the same thickness throughout, rarely slightly attenuated at the 
apices ; sometimes constricted at the cross walls. Apical cell with distal 
end rounded or slightly capitate. Cell contents homogeneous, granu- 
lose, or with numerous pseudovacuoles ; grey, pale to bright blue-green 
or variously colored. 

Reproduction by the formation of hormogones. 



KBT TO THB SPEXIJIES. 

Filaments not over 4 m in thickness, with pale bine-green to grey cell contents. 

Filaments straight L. LncirEncA 

Filaments in regularly coiled spirals L. Contobta 

Filaments over 10 /» in diameter, contents deeply colored L. Bnton 

Ltnobya uhnetiga Lemmermann. PI. 7, Figs. 0-11. 

Bot. Cent 76: 154. 189^; Kryptogamenfl. d. Mark Brandenborg 8« Algen 1: 
135, 102, flo. 8. 1907. 

Filaments ftee-floating, generally solitary ; straight or slightly flexed. 
Trichomes not constricted at the cross walls. Apical cells the same 
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thickness as the other cells, with distal end rounded but not capitate. 
Sheaths firm, hyaline, very narrow, extending for some distance beyond 
the end of the trichome. Cells cylindrical, at least twice as long as 
broad. Cell contents homogeneous; generally grey, rarely blue-green 
in color. ( Euplanktont ) . 
Cells 1-1.5 M broad, 3-8 fi long. 

Bear (1) (c), QeneTa (ss), Soft (rr). Upper Nashotah (rrr). 

The length of the individual cells of Wisconsin specimens exceeds 
that given by L^nmermann but it is very probable that I am dealing 
with the same species that he names L. limmetioa. Several plankton 
''species" have been described which are closely related and it is very 
probable that future investigations will show that all of these straight, 
very narrow, colorless ''species" should be included under one collect- 
ive specific name. 

Lyngbya contorta Lemmermann. PI. 7, Figs. 12-18. 

Forschungsbr. a. d. Biol. Stat zu Pldn 6: 202, pi, 5, figs. 10-18. 1898; G. S. 
West Jour, of Bot 47: 246, pi. 498, figi. S^-Sg. 1909. 

Filaments free-floating, solitary; occasionally straight, generally 
twisted to form regular, loose or compact spirals or helices. Sheaths 
firm, very thin, extending for some distance beyond the trichomes. Trich- 
omes the same thickness throughout, not constricted at the cross walls, 
apical cells rounded but not capitate at the distal ends. Cell contents 
homogeneous, grey to pale blue-green. (Euplanktont). 

Cells 1.5-2 II broad, 3-6 fi long. Spirals 15-20 /i broad, 6-14 /i be- 
tween the turns. 

Mendo^ (rr). Pine Tree (ss). Poor Farm (s). White Ash (ce). 

The specific distinction of this species is based in large part upon the 
spiral twisting of the filament. Since certain normally straight fila- 
ments of other algae become spirally twisted under limnetic conditions 
(vide W. ft G. S. West, Proc. Roy. Soc. London Ser. B, 81: 169, fig. 1. 
1909) the validity of spiral twisting as a specific character arises. 
L. canioria was found in considerable quantity at different stations and 
the vast majority of filaments were spirally twisted. On the other 
band numerous filaments with cells of the same size that showed no 
signs of twisting were collected from other stations. I think that Lem- 
mermann is correct in considering these distinct species and that the 
spiral twisting of filaments in plankton species of the Myxophyceae is 
a su£Sciently constant character to warrant the establishment of species 
in both this genus and Anabama. 
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Ltnobya biroei G. M. Smith. PI. 7, Figs. 14-16. 

BuU. Torr. Bot CI. 48: 482, pi. 26, llff. 28. 1916. 

Filaments free-floating, solitary, never forming floccose masses; 
straight or slightly flexed. Sheaths flrm, at times of considerable thick- 
ness, hyaline, generally homogeneous, rarely lamellated, extending for 
some distance beyond tie trichome. Trichomes not attenuated at apices 
and without constrictions at the cross walls. Terminal cells rounded 
but not capitate at distal ends. Cell shape disciform. Cell contents 
rarely homogeneous and with grey to olive green contents ; usually with 
numerous x>seudovacuole8. (Euplanktont). 

Cells 1&-23 /i broad, 2-5.5 long. Sheaths .5-4 /a thick. 

Balsam (rr), Bear Trap (cc), Big (cc). Deer (rrr), Blisabeth (ss). Fowler 
(rrr). Half Moon (c), Kegonsa (aa), Lac la Belle (rr), UtUe Crooked (r), 
Little Wood (rr), Loveless (rr). Lower Nashotali (rr), Mary (as), Mendota 
(cc), Mercer (rr), Monona (cc), Mudhen (rr), Nagawicka (rr), Oconomowoc 
(rr), Pope (rrr). Round (3) (sss). Sand (1) (r), Spirit (sss). Squirrel (sss). 
Upper Nashotali (cc), Upper Turtle (rr), Wapagossett (cc), Waubesa (cc). 
Wolf (r). 

This is undoubtedly the alga that Trelease (Trans. Wis. Acad. Sci., 
Arts, & Lett. 7: 124, pL 10, fig. 6. 1888) reported from Lake Mendota 
as Lyngbya Wollei Farlow. L. Wollei has been shown to be a Plecio- 
nema (P. WoUei Farlow) and Trelease 's determination is undoubtedly 
a mistake. 

TBICHODESMIUM Ehrenberg 1830. 

Trichomes laterally joined to form spindle- to scale-shaped, free- 
iloating colonies that are not enclosed by a gelatinous sheath. Trichomes 
cylindrical, straight or spirally twisted, of the same thickness through- 
out or with apices slightly attenuated. Apical cell undifferentiated, 
or rounded and slightly capitate. Sheaths of trichomes very delicate. 
Cells disciform to barrel-shaped. Cell contents homogeneous, granu- 
lose, or with numerous pseudovacuoles. Heterocysts and resting spores 
lacking. 

Beproduction by the formation of hormogones. 

' rRicH(M)SSMiUM LACUSTRS Elebahu. PL St Fig. 1. 

FonehungBlir. a. d. Biol. Stat zu PlOn 8: 13. 1S95; i^lora M: 271, pi. 4, /lSa«. 
Sl-SS. 1896. 

Trichomes laterally joined to form plate-Iike, free-floating masses 
that are not enclosed by a gelatinous envelope. Filaments with a very 
delicate, homogeneous sheath. Trichomes straight, not attenuated at 
the apices, and with terminal cells rounded but not capitate. Cells 
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disciform, with straight or markedly convex mdes. Cell contents occa- 
sionally homogeneous and pale to bright blue-green in color ; ^nerally 
with numerous pseudovacuoles. Trichomes without heterocysts or 
spores. ( EuplankUmt) . 
Cells 5-7 /ft broad, 5-7 /& long. Colonies up to 1 mm. in length. 

Amiooy (rrr), Beayerdam (r), Island (rr). Lake of the Woods (rrr). Little 
Bass (1) (rr), Mud (1) (a), Nlcaboyne (rr),Rice (1) (rr), WUd Qoose (rrr). 

The general appearance of the colony at once suggests an ApTianizo- 
menon species with cells shorter and more rounded than the familiar 
A. fios-aqwie. I have examined a sufficient number of colonies to feel 
confident in confirming Elebahn's statement that there are no spores 
or heterocysts in the alga under consideration. This being the case it 
is impossible to refer the species to Aphaoiizomefaon, but it should be 
considered a freshwater species of the common Trichodesmiwn of tropi- 
cal seas. 

PamUy NOSTOCACEAE. 

Filaments free-floating, sessile, epiphytic, or endophytic ; solitary or 
in colonies of microscopic to macroscopic size that are definitely or in- 
definitely shaped. Trichomes always unbranched ; straight, flexed, spi- 
rally twisted, or irregularly interwoven. Sheath rarely firm and nar- 
row; generally copious, gelatinous, hyaline or colored, and distinct or 
confluent with the colonial envetox>e. Trichomes generally the same 
thickness throughout and with spherical to cylindrical cells. Hetero- 
cysts either terminal or intercalary, solitary or catenate. Resting 
spores variously shaped, adjacent to or remote from the heterocysts; 
formed in all genera. Cell contents homogeneous, granulose, or with 
pseudovacuoles ; grey or variously colored. 

Beproduction by fragmentation of colony, hormogones, and resting 
spores. 

« 

Kmr TO THB GBNBRA. 

Trichomes soUtary or Interwoven to form floccolent mnwts of 

small sise Aharaxna 

Trldiomes laterally Joined to form small plate-like colonies. . . . ApHANizoHEiioir 

ANABAENA Bory 1822. 

Filaments free-floating or forming a delicate muooos layer; solitary 
or in floccose colonies. Trichomes the same thicl^f^ throughout or 
dightly attenuated at the apices; straight, spiral, cireinate, or aggre- 
gated without definite order. Sheaths delicate or eopions, gelatinous, 
hyaline, homogeneous, rarely confluent with the colonial envelope; some- 
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times entirely laddiig. Cells spherical to barrel-shaped, rarely cylindri- 
caly never diseifomL Heterocysts approximately spherical, always in- 
tercalary, generally solitary and with several in a filament Spores 
variously shaped, contigaous to or remote from heterocysts, solitary or 
in short catenate series. Cell contents homogeneous, grannlose, or with 
nnmerons psendovacuoles ; grey, blue-green, or variously colored. 
Reproduction by hormogones and spores. 

KBY TO THB 6PBCIB8. 

Filaments straiglit or sllglitly curved. 

Spores splierlcal A. PxjLiroroiao4 

Spores longer than they are broad. 
Length of spores not oyer twice their breadth. 
Breadth of spores less than twice that of vegetative cells. 
Spores OTsl to elliptic in optical cross section. 

Vegetative cells less than 8 n broad A. Anmns 

Vegetative cells over 10 m broad A. liDciiBnDOUL 

Spores hexagonal in optical cross section A. Macbospos^ 

Breadth of spores more than twice the regetative cells A. LMfAinmn, 

Length of spores at least three times their breadth A. B<»ineEXAirA 

Filaments spindly, circinately, or Irregularly twisted. 
Trlchomes solitary, not forming floccose masses. 

Cmring of trlchome a definite spiral A. SnnonMES 

Cnrying of trlchome not a definite spiraL 

Length of spore at least four times breadth.. A. AuosTUMAUs L C. BCabchia 

Length of spore about twice the breadth A. CxiccirAUB 

Trlchomes forming a floccose mass. 

Spores in a mass at center of colony A Immuooujxjsi 

Spores not in a mass at the center of the colony. 
Trlchomes loosely associated, individual filaments some- 
times in wlral turns A GaenrAus 

, Trlchomes greatly and Irregularly twisted to form com- 
pact masses A Flos-Aquab 

Anabaena planctonica Brunnthaler. PL 8, Fig. 2. 
Sitsenbr. d. kais. Ak. d. Wiss. Wien llfl, Abt 1: 292. 1908. 

Filaments free-floating, solitary, straight, or slightly bent Trichomes 
enclosed by a copious, hyaline, very gelatinous sheafh. Vegetative cells 
spherical, hemispherical, or broadly elliptic. Heterocysts spherical. 
Spores solitary, remote from or adjacent to heterocysts, spherical or 
slightly elongate, somewhat broader than the vegetative cells. Cell con- 
tents rarely homogeneoui, usually with numerous psendovacuoles. (Eu- 
planktont). 

Vegetative cells 9-15 ^ broad; heterocysts 12-14 fi broad; spores 
12.5-20 /i broad, 12.5-^0 /x long. 

Birch (1) (cc). Center (i«), Cranberry (cc), Derlls (2) (ss), Rock (oc). 
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Many juvenile spores of other species are spherical but the spores of 
this species never become appreciably elongated. 

Anabaena affinis Lemmermann. PL 8, Fig. 7. 

Abh. Nat Ver. Bremen 14: 261, pi. 1, flgi. 12-13, 16-17. 1897. 

Filaments solitary, free-floating, straight or slightly flexed; with a 
wide, homogeneous, hyaline, faintly discernible gdatinous envelope. 
Mature vegetative cells generally spherical; rarely with homogeneous 
contents, usually with pseudovacuoles. Heterocysts spherical. Spores 
generally remote from heterocysts, short or elongate cylindrical, with 
rounded ends and covered with a thick, smooth wall. (Facultative 
planktont) . 

Cells 5-6 /4 broad ; heterocysts 7.5-10 /i broad ; spores 9.5-12 /« broad, 
17-26 M long. 

Lindy (rr). Lost (rr). North Turtle (c), Pardee (sea), Poplar (as), Sand 
(1) (3). 

Anabaena limnetica G. M. Smith. PI. 8, Fig. 8. 

Bull. Torr. Bet €1. 48: 481, pt 26, llff, 27. 1916. 

Filaments free-floating, solitary, straight or slightly flexed; with a 
copious, homogeneous, hyaline sheath. Vegetative cells spherical or 
with poles flattened. Helterocysts spherical. Spores smooth-walled, 
solitary, broadly ovoid, remote from or adjacent to the heterocysts. Cell 
contents rarely homogeneous, generally with numerous pseudovacuoles. 
(Euplanktont). 

Cells 12-15 lA broad ; heterocysts 10-14 fb broad ; spores 17-20 /x broad, 
20^0 /i long. 

Bear Trap (88), Birch (1) (cc), Soft (as). Tamarack (cc), White A8h (88). 

Anabaena magbospora var. robusta Lemmermann. PI. 8, Fig. 6. 
fiot Gent. 76: 164. 1898. 

Filaments solitary, free-floating, straight or slightly bent, frequently 
attaining a considerable length; with a copious, hyaline, homogeneous, 
gelatinous envelope. Mature vegetative cells spherical or subspherical 
with flattened ends. Heterocysts spherical. Spores solitary or in pairs, 
adjacent to or remote from heterocysts, cylindrical with conical ends 
and hexagonal in optical cross section. Spore wall smooth and thick. 
Cells containing numerous pseudovacuoles. (Euplanktont). 

Cells 12-16 /A broad, 9-12 /i long ; heterocysts 12-16 fi broad ; spores 
17-19 /i broad, 30-34 gi long. 

Camp (cc), Squirrel (88). 
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Anabaena Levanderi Lemmermann. PI. 8^ Figs. 4-6. 

Ber. d. D. Bot. Ges. 24: 636. 1906. 

Filaments solitary, free-floating, straight or slightly flexed, not en- 
closed by a gelatinons sheath. Triehomes cylindrical, slightly con- 
stricted at the cross walls of the cells. Vegetative cells twice as long as 
they are broad, cylindrical, with rounded ends. Heterocysts hyaline, 
spherical or ellipsoid. Spores solitary, adjacent to or remote from the 
heterocysts, twice as broad as the vegetative ceUs, ellipsoid in shape. 
Cell contents rarely homogeneons and pale blue-green to grey ; usually 
with numerous pseudovacuoles. (Euplanktont). 

Cells 4-6 fi broad, 11-33 [i long ; heterocysts 6.5-8 fi broad, 6.5^.5 /i 
long; spores 8-15 fi broad, 19-45 /i long. 

Chain (88B). 

The dimensions of all specimens found in Chain lake have been near 
the minimal limits set by Lemmermann. 

Akabaena Bornetiana Collins. PL 8, Fig. 8. 
Er7threa4: 120. 1896. 

Filaments free-floating, straight or slightly curved. Vegetative cells 
spherical or slightly shorter than they are broad, with homogeneous 
pale blue-green contents. Sheaths of triehomes very delicate. Hetero- 
cysts spherical to elongate. Spores elongate cylindrical, with rounded 
ends, adjacent to and on both sides of, or remote from the heterocjrsts. 
(Tychoplanktont) . 

Vegetative cells 12 fi broad ; heterocysts 1^14 fi broad, 13-20 ^ long ; 
spores 15-20 ft broad, 50-90 ^ long. 

George (rr). 

Only a few filaments of this species were found in Qeorge lake and 
these contained but few spores which were not always adjacent to the 
heterocysts. The species may, therefore, not be A. Bomeiiana for Col- 
lins states that the spores aire always adjacent to the heterocysts. 

Akabaena AUG8TU1CALI8 var. UABGHiCA Lemmermann. PI. 8, Figs. 9-10. 
ForschmigBbr. a. d. BloL Stat, n Pita IS: 147. 1906. 

Filaments solitary, free-floating, more or less bent but not drcinate, 
without a gelatinous envelope. Vegetative cells spherical, broadly dlip- 
soid or cylindrical ; with numerous pseudovacuoles. Heterocysts spheri- 
cal or slightly elongate. Spores remote from heterocysts, elongate eylin- 
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dricaly with rounded ends. Spore wall delicate, smooth, and hyaline. 
(Facultative planktont). 

Cells &-7 fk broad, &-9.5 fi long ; heterocysts 8--9.5 fi broad, 8-14 /& 
long; spores 9.5-12 /t broad, 4(X-70 /i long. 

Bone (88) • Center (cc). 

Anabaena 8PiBon>ES var. crajssa Lemmermann. PI. 9, Figs. 1-S. 

Bot Cent 76: 165. 1898; Kryptogamenfl. d. Mark. Brandenburg 8« Algen 1: 
188, 159, figa. 15-16. 1907. 

Filaments solitary, free-floating; forming a regular, evenly spaced 
spiral enclosed by a very transparent, homogeneous, gelatinous envelope. 
Cells spherical or with flattened ends. Heterocysts spherical, hyaline 
or pale yellow. Spores solitary, remote from the heterocysts, generally 
broadly ovoid. Cell contents rarely homogeneous, usually with numer- 
ous pseudovacuoles. (Euplanktont). 

Cells 11-15 /A broad ; heterocysts 10-17 /a broad ; spores 20-25 ft broad, 
27-42 (generally 27-31) ft long. Spirals 50-60 ft broad and 45-55 fi 
between turns. 

Big Bnttemnt (cc), Big St. Germain (cc). Granite (cc), Hooker (c), Ke- 
gonsa (a). Long (2) (bbb), Ldttle Butternut (cc), Mendota (cc), Monona (aa), 
North Twin (sss), Round (8) (8s), South Turtle (c), Vermilion (ccc). 

Anabaena ctocxnalis (ETitzing)Babenhorst. PI. 9, Figs. 4-6. 

Algen No. aoo. 1852; Phillips, GreviUea 9: 6, pi. 134, flga. e-g. 1880; Bomet 
et Flahault, Ann. Sci. Nat 7 S^r. Bot 7: 230. 1888. 

Anabaena HasMattii (Katzing) Wittrock. Bot. Not 1882: 68. 1882. 

Filaments free-floating, rarely solitary, curved or sigmoid; usually 
greatly and irregularly twisted to form floccose masses. Filaments 
with or without a copious, hyaline, gelatinous envelope. Cells spheri- 
cal or appreciably flattened at the poles, generally with numerous 
pseudovacuoles. Heterocysts spherical to subspherical. Spores usu- 
ally remote from the heterocysts, cylindrical, with rounded ends when 
mature, frequently curved and with smooth walls. (Euplanktont). 

Cells 8-14 ft broad ; heterocysts &-10 ft broad ; spores 1&-18 ft broad, 
26-30 fi long when mature. 

Center (8s), Chain (sss), Lac la Belle (rr), Mercer (rr), Nagawicka (rr), 
Pike (r), Upper Nashotah (rr), Wapagossett (sss), Winnebago (ss). 

This species differs from A. flos-aqtuie in the loose looping of the 
trichomes, the larger vegetative cells and the broader spores. 
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Tar. MACB06PORA (Wittroek) de Toni PI. 9» Fig. 6; PI. 10. Fig. 1. 

Byllose algamm 5: 445. 1907. 

Anabaena Hauami var. fnacro$para Wittroek, Bot Not 1888: 69, fig9. 7-9. 
1882. 

Vegetative cells somewhat smaller but with much narrower and pro- 
portionally longer spores. 

Cells 7--6 /i broad ; heterocysts 7.5-10 /& broad ; spores 9-10.5 fb broad, 
28-42 M long. 

Camp (sss). 

Anabaena fi^ob-aquae (Lyngbye) de Brebisson. PI. 10, Figs. 2-4. 

MCm. de la sec. Acad, de Falalse 1886: 86. 1886; KUtslng, Tabulae Phycol. 1: 
81, pZ. 94, fig. 4. 1848; Bomet et Flahault, Ann. ScL Nat 7 S6r. Bot 7: 228. 
1888. 

Filaments free-floating, densely coiled, irregolarly twisted and inter- 
woven to form a floccose colony. Cells spherical or cylindrical with 
convex sides ; generally containing numerous pseudovacuoles. Hetero- 
cysts broader and longer than the vegetative cells. Spores cylindrical, 
with rounded ends, usually curved, solitary or in short catenulate 
series; generally adjacent to, rarely remote from the heterocysts. (£u- 
planktont) . 

Vegetative cells 4-8 (generally 5.5) /a broad; heterocysts 6-9 /x broad; 
spores 7-13 ^ broad, 20-^ fi long. 

Bear (1) (cc). Birch Island (r), Browns (cc). Camp (ss), Catfish (ss), 
Catherine (rr), Cochrane (sss), Crab (r). Crawling Stone (rrr) , Crooked (ms), 
Des Moines (rr). Devils (1) (r), Eagle (sss), Fish (rr). Grassy (r), Oreen 
(2) (sss). Half Moon (rr). Hooker (r). Horse (rrr), Jag (rr), Jennie (ss), 
Kegonsa (rr), Lac Comt Oreillea (ss), Lac la BeUe (r). Little Crooked (rr). 
Little Wood (r). Long (I) (rr), Long (8) (rr). Lower Nashotah (rr). Lynx 
(888), Mary (rr), Mendota (c), Mercer (rr), MiU (rr) Mud (2) (c), Nancy (s), 
Oconomowoc (r), Okauchee (rr), Palmer (rr). Pine Tree (rr). Poplar (rr). 
Round (1) (rr). Bound ^(3) (r), Rudolph (rrr), Sanford (c), SheU (rrr), 
Bishebogema (rr). South Crab (rr). Squirrel (rr). Upper Nashotah (r). Upper 
Nemahbin (rr), Waubesa (c), Wildcat (sss). Wolf (r). 

var. TRELEAsn Bornet et Flahault. PI. lO, Figs. 5-7. 

Ann. Sci. Nat 7 S6r. Bot 7: 230. 1888. 

AnalKtena mendotae Trelease, Trans. Wis. Acad. Sci., Arts, ft Lett. 7: 128, 
pi. 10, fig. 6. 1889. 

Cells smaller and with spores somewhat narrower and proportionally 
longer. ( Euplanktont ) . 

Vegetative cells 3-5 /a broad, 4.5-12 /x long ; heterocysts 4.5-6 fi broad, 
6-8 ft long; spores 6-8 /a broad, 20-40 fi long. 

Mendota (aa), Waubesa (a). 
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Anabasna Lehmebhanni p. Bichter. PI. 10» Fig. 8; PL 11, Fig. 1. 

FonehimgBbr. a. d. BloL Stat su P16n 10: 158. 1908. 

Anahaena flOM^muae Klebalm non (Lyngbye) de BreK, Flora M: 267, pU 4, 
fl09. 21-22. 1895. 

Filaments free-floating; irregularly or circinately interwoven to form 
a spherical or broadly ellipsoid mass, with filaments frequently radiat- 
ing in loops from a common center. Vegetative cells spherical or 
plightly elongate, usually containing numerous pseudovacuoles. Heter- 
ocysts spherical, approximately the same size as the vegetative cells. 
Spores cylindrical, with rounded ends, with inner side straight and the 
outer convex ; rarely remote from heterocysts, generally forming short 
catenate series on both sides of heterocysts and lying in a dense mass 
at the center of the colony. The spore masses and heterocysts fre- 
quently persisting long after the disappearance of the vegetative cells. 
(Euplanktont). 

Vegetative cells 5.5-7 fi broad, 5-8 /& long; heterocysts 6-7.5 /x broad; 
spores 8-11 fi broad, 19-33 /x long. 

Crawling Stone (rr). Diamond (r), Kawaguesaga (rr). Long (rr). Marl 
(r), Oconomowoc (r). Paddock (cc). Palmer (r), Pardee (is), Rainbow (2) 
(rr), Reserve (r), Rice (1) (8),iSand (2) (rr), Taylor (as), Trout (a). 

The species differs from A. flos-oquae in the regular looping of the 
trichomes from a common center and the development of a large mass 
of siK)re8 at the center of the colony. The persistence of the spores 
after the disappearance of the vegetative cells is very common and 
certain of the records for the species are based upon observation of the 
spore masses only. 

APHANIZOMENON Morren 1838. 

Trichomes straight slightly flexed, or curved ; in lateral contact with 
one another to form small, macroscopic, free-floating, feathery, plate 
or scale-like opaque colonies. Trichomes destitute of a gelatinous 
sheath, sometimes constricted at cross walls of cells, and slightly attenu- 
ated at the apices. Cells cylindrical, with flattened ends. Heterocysts 
intercalary, cylindrical. Spores elongate, cylindrical and with flattened 
ends ; solitary, adjacent to or remote from the heterocysts. 

Reproduction by the formation of hormogones and resting spores. 

APHANizoiiENON FLOS-AQUAE (L)Balfs. PI. 11, Figs. 2-4. ' 

Ann. ft Mag. of Nat Hist. 2 Ser. 5: 840, pi. 9, fig. 6. 1850; Klebalm, Flora M: 
271, pi. 4, figt. 27-30. 1896. 

Trichomes straight or slightly curved, laterally joined to form a flat 
flake- or scale-like plate. Cells cylindrical, with flattened ends, about 
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three timeB as long as ih^y are broad, generallj with numerous paeudo- 
vacuoles. Heterocysts cylindrical, with straight or slightly convex sides, 
without a distinct polar nodule. Spores elongate, cylindrical, with 
rounded or somewhat flattened ends, generally some distance from the 
heterocysts. ( Euplanktont ) . 

Cells 4r-6 /i broad, 5-15 ft long; heterocysts 5-7 /& broad, 7-20 /& long ; 
spores 6-S ^ broad, 35-^ /t long. 

Amicoy (aa). Balsam (ss), Bear (8) (rr), Beaverdam (rr). Bis (r)« Bla 
Butternnt (rr), Blreh (1) (c). Bone (rr). Camp (r). Catfish (ssa). Center 
(rrr), Chetac (aaa). Cranberry (sa). Crawling Stone (rrr). Deer (rrr), Dun- 
ham (rr). Found (rr). Fowler (rr). Granite (a). Green (2) (be). Half Moon 
(888), HlUman (sss). Hooker (cc), Horse (rrr), Horseshoe (1) (rr). Island 
(c), Kawaguesaga (ccc), Kegonsa (cc). Lac la Belle (rr), Little Bass (2) (rr), 
Uttle Butternut (s), Uttie Rice (1) (s), Uttle Wood (rr). Long (8) (rr). 
Lost (SB), Loveless (ss), Lower Nashotah (rr), Mendota (s). Mud (3) (rr), 
Nagawicka (rr). North Twin (rrr), Oconomowoc (rr), Okauchee (rr), Pardee 
(cc), Pewaukee (rr). Pike (rr), Plum (r), Pokegama (2) (rrr), Pokegama 

(3) (aaa), Poplar (rrr), Prairie (aaa), Reserve (rr). Rice (1) (ss), Round 
(1) (ssB), Round (2) (ss), St. Croix (ccc). Sand (1) (r). Sand (3) (r). Sand 

(4) (r), Sanford (sss). Shell (rrr). South Turtte (sas), Squirrel (a), Streitor 
(rr). Tied Canoe (sss). Upper Nashotah (rr), Upper Nemahbin (r), Upper 
Turtle (rr), Vermilion (r), Wauhesa (s). White Ash (rr), Whiteflsh (rr). 
White Sand (ss), Winnebago (r). 

When the alga occurs in any quantity the lake appears to be filled 
with small pieces of macerated grass and it is one of the few plankton 
genera that can be determined without the aid of a microscope. The 
colony is so opague that the heterocysts cannot be seen while the colony 
is intact but after a mount has been standing a few minutes the colonies 
begin to dissociate into the component filaments and observation of the 
heterocysts and spores is then an easy matter. The colonies are fre- 
quently sterile and it is generally only during the colder months of the 
year that there is a formation of spores. 



Family RIVULARIACEAE. 

Filaments rarely solitary, generally forming sessile or free-floating 
spherical, hemispherical, or amorphous colonies. Trichomes gradually 
attenuated from a broad basal cell to a hair-like apical cell. Sheaths 
copious, homogeneous or lamellated, hyaline or colored, firm or gelat- 
inous; enclosing one or more trichomes. Cells hemispherical, spheri- 
cal, or disciform with convex sides at the basal portion of the trichome, 
elongate cylindrical in the apical region. Cell contents variously col- 
ored; homogeneous, granulose, or with numerous pseudovacuoles. Trich- 
omes simple or with ''false branching". Heterocysts solitary; usually 
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at base of trichomes, rarely intercalary. Spores, when present, soli- 
tary and adjacent to heterocysts. 
Beprodnetion by formation of tricliomes and spores. 

GLOBOTBICHIA J. G. Agardh 1842. 

Filaments always in colonies; free-floating or sessile; spherical to 
hemispherical, tough and leathery to gelatinoos, hyaline or colored. 
Trichomes attenuated to fine hair-Hke processes at the distal end, en- 
closed by gelatinous sheaths that are distinct at the base and confluent 
at the apex. Filaments containing one trichome, but at times showing 
false branching. Heterocysts spherical to hemispherical, solitary; at 
the base of the trichomes. Spores cylindrical, solitary, always adjacent 
to the heterocysts. Vegetative cells convexly disciform to short cylin- 
drical at base of trichomes, elongate cylindrical with straight sides at 
apex of trichomes. 

Reproduction by hormogones and resting spores. 

Gloeotrichia echinulata (J. E. Smith) P. Richter. PL 11, Figs. 6-8. 

ForschimgBbr. a. d. BloL Stat, zu PlQn 2: 31, fig$. 1-8. 1894. 

Conferva echinulata J. E. Smitti, Sng. Bot, ph 1378. 1804. 

Rivutaria echinulata J. E. Smith, Eng. Hot index; P. Richter, Forschnngsbr. 
a. d. Biol. Stat, zn PlOn 2: 46. 1894; Lemmermann, Kryptogamenfl. d. Mark 
Brandenborg 8, Algen 1: 266, 246, figs. 1, 6. 1907. 

Gloeotrichia piaum Bornet et Flahault (p.p.) non Thuret, BuU. Soc. Bot 
France 81: 80. 1884; Ann. Sci. Nat. 7 S6r. Bot. 4: 366. 1886; Trelease, Trans. 
Wis. Acad. ScL, Arts, ft Lett. 7: 124-125 (with fig.) 1889. 

Colonies always free-floating, spherical; up to 2 mm. in diameter. 
Filaments radially arranged about a common center but becoming ir- 
regular in arrangement on slight pressure. Sheaths hyaline, homogene- 
ous, distinct at base, apex frequently confluent with colonial envelope. 
Trichomes broad at base, attenuated to long, colorless, hair-like pro- 
cesses. Lowest vegetative cell of trichome hemispherical; those a short 
distance from base disciform with markedly convex sides; those in 
middle of trichome cylindrical; while the cells in the apical region are 
elongate cylindrical. Basal cells completely filled with cytoplasm, 
apical cells with cytoplasm restricted to the median portion. Cell con- 
tents rarely homogeneous, usually with numerous pseudovacuoles. 
Heterocysts at base of trichome, spherical. Spores, when present, ad- 
jacent to heterocysts, elongate cylindrical with rounded ends. 

Cells at base of trichome 8-10 ft broad ; at apex 1-2 /a broad ; hetero- 
cysts 7-10 fi broad ; spores 8-10 fi broad, 40-54 ft long. 

Bass (3) (rr), Bear (3) (rr). Bear Trap (rr), Beaverdam (rr). Birch (2) 
(M), Birch Island (r), Bone (rr), CarroU (rr), Oitherine (sss), CAietac (ss), 
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Clare (u). Crawling Stone (rrr), Dea Moines (cc). Diamond (m)» Dudk (rr). 
Dummy (rr), Dutchmans (as). Fish (ss). Fowler (sss), Grlndatime (rr). 
Half Moon (ss). Horseshoe (1) (ss), Horseshoe (2) (rr), Howey (rr). Island 
(ss), Jennie (rr), Kegonsa (aa), Kimhall (rr), Lac Court Oreilles (ss). Lake 
of the Woods (r), Lindy (rr). Long (1) (sss). Loon (r), Mendota (a), Monona 
(cc), Nancy (ss). North Twin (r), Mercer (rrr). Middle McKenaie (ss). Mud 
(3) (aa), Oconomowoc (rr), Owen (rrr), Rasorback (aa), Beserre (rr), BL 
Croix (rr). Sand (1) (rr), Sand (3) (rr), SheU (rr). Soft (rr), Trout (ec), 
Waubesa (cc), Whiteflsh (sss). Wild Goose (rr), Winnebago (r). 

A bloom of this alga can be recognized at once by the minute seed-like 
colonies sarrounded by an anreole of whitish threads. It was first 
noted by Davis in England in 1804 and the plant figured and described 
by Smith in his English Botany. The various references to the alga 
before the recognition of a definite plankton flora have been compiled 
by Bomet and Flahault as well as P. Richter. Since the study of the 
plankton flora by phycologists the alga has been found in the lakes of 
most European countries. Although there seems to be but a single 
species of the Rivulariaeeae found free-floating in lakes and ponds the 
nomendatorial treatment of this species is quite varied. Bomet and 
Flahault affirm that it is the common OloeotriclUa pisum, which ordi- 
narily grows attached to submerged plants along the shore, that has 
broken away and become free-floating. They hold that Riwiaria 
eckinuUria J. E. Smith (whose dimensions are the same as those of 
0. pisum) is nothing but a free-floating 6. pmun. In my observations 
on the algae of our lakes there is no correlation between the appearance 
of O. pitum and 6. eclUnulata in the same lake in Wisconsin. In the 
region of Madison, 6. pisum does not appear until the middle of July 
and yet at one time there was a heavy bloom of O. echinviata on the 
28th of June, a time when there was no O. pisum along the shore. I 
am convinced that the sessile Oloeotrichia is not the one found in the 
plankton and that Richter is quite right in reviving the old specific 
name echinulata. Some investigators hold that Oloeotrichia is but a 
sub-genus of Rivularia, but I have followed Bomet and Flahault in 
considering the two distinct. This distinction is based upon the occur- 
rence of spores in Oloeotrichia and a lack of spores in Rivularia. 
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Class PHAEOPHTOEAE. 

Plants usually of macroscopic size and definitely shaped. Cells vari- 
ously shaped and containing brown ehromatophores in which a brown 
pigment, phaeophycin, masks the chlorophyll. Cell wall not conspicu- 
ously impregnated with silica and cells generally immobile in the vege- 
tative phases. 

Asexual reproduction by vegetative cell division, aplanospores, and 

zoospores. i 

Sexual reproduction by isogamous zoogametes ; or heterogamous with 
a fusion of zoogametes of unequal size, or a union of a large immobile 
oosphere and a small motile antherozooid. 

All of the complex non-motile members of this class are marine and 
only unicellular or simple colonial forms are found in fresh waters. 
These freshwater forms have the motile phase dominant, as a rule, and 
form the subclass Chrysomonadineae of the Phaeophyceae. Many 
place all of the colorless or brown chromatophored motile unicellular 
organisms in a class by themselves, the Flagellatae, but, as I have stated 
elsewhere, the group of the Chrysomonadineae seems sufficiaitly related 
to the Phaeophyceae to warrant uniting the two. 

Sub-class 0HBY8OMONADINEAE. 

Cells with one or more definite, disciform, laminate, or reticulate, 
golden-brown ehromatophores. Cells free-swimming or sessile, solitary 
or in colonies of definite to indefinite shapa Life cycle generally vritii 
the motile phase dominant but sometimes developing into amorphous or 
rhizopodial palmella stages. Cells either naked or with a gelatinous 
to definitely constituted periplast. Individual cells with 1-2 anterior 
or lateral cilia of equal or unequal length; 1-10 contractile vacuoles, 
generally at the anterior end; with or without an eyespot; and with 
one or more ehromatophores. Sjrmmetry of cells bilateral, not inter- 
rupted by a lateral or longitudinal grooving. Nutrition holophytic or 
saprophytic ; assimilation product leucosin or fat, never starch. 

Asexual reproduction by longitudinal or transverse division of cells. 
Besting stages with heavy walls known in many genera. 

Sexual reproduction as yet unknown in the sub-class. 
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KEY TO THE DIVISIONS. 

Motile phase dominant, rhlasopodial or palmella phase rare.BucHBYsoMONADiNAB 
Immobile phase dominant, motile phase known or unknown. 

Cells spherical to ovoid, embedded In a gelatinous envelope. . .Hydbumnab 
Cells with pseudopodlal processes Rhizochbysidinab 

Diyision EUOHBTSOMONADINAE. 

Cell structure and organizalion as noted in the description of the 
sub-class. Ciliate phase dominating the life history. Palmella or 
rhizopodial phases known but not the general rule. 



KEIY TO THE OKDERS. 

Motile phase with one flagellum CHBOMUiJirAZJis 

Motile phase with two flagella. 

Flagella of the same length Isoohbyshiaues 

Flagella of unequal length Oghbomonaoaubs 



Order OHBOMUUNALES. 

Cells generally solitary, rarely colonial ; free-floating or sessile. Mo- 
tile phase with a single apical flagellum. Chromatophores reticulate, 
laminate, or disciform ; generally two in each celL Apical contractile 
vacuoles present or lacking. Cells either naked or with a definite, homo- 
geneous or sculptured periplast. 

Reproduction by yegetative division of cells. Thick-walled resting 
stages known in certain genera. 



KBY TO THB FAMILLKS, 

CeQs naked E»iroHBOMUUir acbas 

Cells with a dilferentiated periplast Maiix^moitadagbab 



Family EUCHROMULINACEAE. 

Cells naked, without a differentiation of the periplast. Cells with 
sharply defined disciform to laminate chromatophores, and without 
contractile vacuoles. Flagellum single. 

There are several genera with many species in the family but only 
one of them, Ckrysamoeba, has been noted in the plankton of the state. 
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CHRYSAMOEBA Klebs 1893. 

Cells solitary, free-floating, with a mono-flagellate motile phase and 
an amoeboid non-motile phase. Motile phase broadly ovoid, naked, 
with two elongate, laminate, golden-brown chromatophores ; a large 
non-contractile vacuole, 2-3 small contractile vacuoles; and a single 
flagellum slightly longer than the cell. Eye-spot lacking. 

Non-motile phase solitary or in small clumps, with several simple or 
bi'anching pseudopodial processes extending in all directions. Chro- 
matophores and vacuoles as in the motile phase. 

Chbysamoeba radians Klebs. PI. 12, Fig. 1. 

Zeits. f. wiss. Zool. 55: 406. pi. 18, fiffs. l^li>. 1893. 

Specific characters as described above. (Euplanktont). 
Motile phase 8-10 /i broad, 12-15 ft long; amoeboid phase (without 
processes) 12-17 ft broad, (with processes) 35-40 /i broad. 

Round (4) <rr), Taylor (rr). 

Family MALLOMONADACEAE. 

Cells always free-swimming, solitary or colonial, never metamorphos- 
ing into a palmella or rhizopodial phase. Periplast of cells or colonial 
envelope with numerous small plates of silica that have long, siliceous, 
needle-like processes. Cells ovoid to ellipsoid, with one flagellum, a 
number of contractile vacuoles and two long laminate chromatophores. 

KBT TO THE GENBRA. 

CeUs soUtary Mallomonas 

Cells in spherleal colonies Chbybosph a ihip.t a 

MALLOMONAS Perty 1852. 

Cells always solitary, free-swimming, with a single flagellum at the 
anterior end. Periplast of cells with small circular or angular siliceous 
discs covering the entire surface of the cell or restricted to one or both 
ends. Scales frequently arranged in regular transverse or diagonal 
rows, produced into a single, long, simple or toothed, needle-like setae. 
Cells containing one or more contractile vacuoles that may be apical, 
median, or basal in position. Chromatophores two, parietal, laminate, 
and golden-brown in color. Assimilation product leucosin. 

Reproduction by vegetative cell division parallel to the long axis. 
Akinetes known in many species. 
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always with two apical cilia of equal length ; generally with two lami- 
nate, parietal, golden-brown chromatophores and without an eyespot. 

The only family represented in the flora of the state is that of the 
Euhymenomonadaceae. 

FamUy EUHYMENOMONADACEAE. 

Differing from other families of the order in having a definite sculp- 
tured periplast and an anterior vacuolar system. Synura the sole 
representative. 

SYNURA Bhrenberg 1838. 

Cells radially arranged in spherical to oblong-ovoid free-swimming 
colonies that are not enclosed by a gelatinous sheath. Individual cells 
broadly pyrif orm, with the narrower end towards the center of the 
colony. Outer portion of cells firm, with small spines, reticulations, 
or combinations of the two. Cells with two long anterior cilia of equal 
length, several vacuoles, two long laminate parietal chromatophores, 
and without an eyespot. 

Beproduction by division of cells and liberation of cell contents to 
form amoeboid cells. Akinete formation also known. 

Synura uvella Ehrenberg. PL 12, Figs. 9-10. 
Infasionstliierchen 61, pi, Z, figs. 9^*. 1838. 

Exterior of cells covered with fine spines that are generally limited 
to the anterior portion. (Facultative Planktont). 

Cells 8-17 fi broad, 20-35 fi broad. Colonies up to 350 fi in diam. 

Camp (bs), Canteen (cc), CrawUng Stone (rrr), Fowler (cc), Jenny (rr), 
Kawaguesaga (rr), Ldttle Bear (rrr), Little Crooked (rr), Long (3) (r), 
Lower Nemahbln <rr). Lynx (r), Mendota (ss), Mercer (rr), MiU (ecc), Mud 
(2) (rr), Nagawlcka (cc), Nancy (cc), Nicaboyne (rr), No Mans (cc), North 
Turtle (rr), Oconomowoc (s), Palmer (c), Pardee (sss), Pewaukee (ass), 
Pope (rrr),Rainlx)w (1) (rr). Red Bass (ss), Round (1) (sss), Rudolph (sss). 
Sand (4) (rr), Sanford (ss), South Turtle (rr). 

Order 00HB0M0NADALE8. 

Cells solitary or colonial, free-swimming or sessile, not forming pal- 
mella or rhizopodial stages. Cells naked, or with a definitely shaped re- 
ceptacle ; two lateral or apical cilia of unequal length, one or two golden- 
brown disciform to laminate chromatophores; contractile vacuoles; and 
an eyespot 
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KEY TO THB FAMILIES. 

Cells naked, at times in a gelatinous enyelope but neyer a 

definite receptacle Ochbomonadaceai 

Cells within a definite receptacle Dinobrtagbab 



Fanuly OCHROMONADACEAE. 

Cells solitary or in colonies, always free-swimming, not enclosed by 
a definite receptacle but at times with a hyaline, homogeneous, gelat- 
inous envelope. Cells with two apical cilia of unequal length, one or 
two golden-brown chromatophores, an eyespot and contractile vacuoles. 

Uroglenopsis is the only representative in the local flora. 

UBOOLBNOPSIS Lemmermann 1899. 

Colonies free-swimming, with ^he cells embedded in a single layer at 
the periphery of a copious, hyaline, homogeneous, gelatinous matrix of 
spherical to broadly ellipsoid shape. Arrangement of cells radial or 
somewhat irregular. Cells spherical to narrowly ellipsoid; with two 
cilia of unequal length ; two vacuoles at the anterior end ; one or two 
laminate to discif orm, parietal, golden-brown chromatophores ; and with 
or without an eyespot. 

Beproduction by vegetative cell division. 

Uroco^enofsis amkrioana (Calkins) Lemmermann. PI. 13, Figs. 1--4. 

Porschungsbr. a. d. Biol. Stat zu P16n 7: 107. 1899; Krsrptogamenfl. d. Mark 
Brandenburg 8, Algen 1 : 449, 444, figa. 1-3, 4-6. 1908. 

Vroglena americana Calkins, Ann. Kept Mass. State. Bd. of Health 2S: 655, 
pi. 4, figa. 1-4. 1892; Moore, Bot. Gaz. 23; 105, pi. 10, figa. I-IL 1897. 

Colonies free-swimming, generally spherical. Cells ellipsoid, with 
one basal or lateral, parietal, disciform to laminate chromatophore. Bye- 
spot single. Cilia of unequal length, with the longer 2-3 times the 
length of the cell, the shorter %-i4 the length of the cell. (Euplank- 
tont). 

Cells 3-7 fi broad, 5-10 /a long. Colonies up to 500 ^ in diam. 

Beasley (cc), Bettine (ss), Browns (ss), Camp (ss), Carson (rrr). Diamond 
(rr). Eagle (sss), Fowler (cc), Howey (rr), Lac U BeUe (ss). Long (3) (ss), 
Long (4) (rr). Lower Nemahbin (rr), Lynx (rr), Mendota (ss), MiU (ss). 
Mud (4) (cc), Nancy (rr), Oconomowoc (ss). Okauchee (rrr). Otter (ss). 
Paddock (s). Pewaukee (rr). Rainbow (1) (ss), Round (4) (rr), Taylor (ss) 
WUdcat (ss). Wolf (rr), Yomigs (cc). 
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DiNOBEYON STiPiTATUM Stein. PI. 18, Pig. 11. 

Oer Organismus der Infusionatlere 8: pi. 12, fig. 5. 1878; Pascher, D. SQas- 
wasserfl. Deutschl. Osterr. u. d. Schw. 2, Flagellatae 2: 73, fig. 118. 1913. 

Cells always in narrow, fairly dense, free-floating colonies. Becep- 
tacles of individual cells elongate-conical, with bases produced into stipes 
with nearly parallel sides. Sides of receptacle not undulate. Indi- 
vidual receptacles of colony not divergent from one another. Seasonal 
variation chiefly in elongation of apical cells of colony. (Facultative 
Planktont) . 

Receptacles 6-8 /t broad ; 56-96 fi long. 

Marl (88), Oconomowoc (cc), Round (4) (sss), cSonth Tnrtle (rr). 

DiNOBRYON sociALE Bhrenbcrg. PI. 13, Fig. 12. 

Abh. d. k. Ak. d. Wiss. BerUn 1838: 279. 1836; Die Infusionstliierchen 125, 
pU 8, fig, 9. 1S39; Pascher, Stisswasserfl. DeutschL 5Bterr. u. d. Schw. 2* 
Flagellatae 2: 73, figs. 116-117. 1913. 

Cells in free-floating colonies. Individual receptacles somewhat di- 
vergent from one another and producing a fairly loose colony. Recep- 
tacles conical, sometimes slightly constricted below the open mouth, with 
bases gradually tapering to a sharp point that is not extended to form 
a process. ( Facultative planktont) . 

Beceptacles 7-8 /* broad, 30-70 fi long. 

Beasley (88). Green (1) (as), Green (2) (cc), Mill (c), North Turtle (rr). 
Oconomowoc (cc), Silver (2) (a), Trout (rr). 

DiNOBRYON SETULARiA Ehrenbcrg. PI. 18, Pig. 18; PI. 14, Fig. 1. 

Abh. d. k. Ak. d. Wiss. Berlin tH8S: 280. 1836; Die Infusionsthierchen 124, 
pi. 8, fig. 8. 1838. 

Cells in free-floating, densely branching colonies. Beceptacles cylin- 
drical-campanulate, with the convex bases tapering abruptly to a sharp 
point. Cells with shorter and broader receptacles than the other species. 
Seasonal variation not so pronounced as in other species. (Facultative 
Planktont) . 

Receptacles 10-14 fi broad, 30-44 /a long. 

Devils (1) (cec), Kawaguesaga (ss), Long (4) (ss), Lost (ss), Lower 
Nemahbin (ss), Rock (ss). Round (3) (ss), Winnebago (rr). 
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DmoBRYON DivEBQENS Imhof . PL 14, Fig. 2. 

Jahresbr. d. Naturf. Ges. GraubUndens N. F. 80: 134. 1887. 

Dinohryon cyUndricufHYB,r. divergena (Imhof) Lemmermann, Ber. d. D. Bot. 
Ges. 18: 517, pi. 19, jigB. 15-20. laOO. 

CeUs in free-floating densely or openly branched colonies. Recep- 
tacles with conical bases and the upper portion cylindrical or with 
slightly flaring mouths. The axis of the upper portion of receptacle 
forming an angle of 45-90 degrees with that of the basal portion. Sides 
of receptacle sometimes undulate. Seasonal variation confined to dense- 
ness of branching in colony rather than changes in receptacle shape. 
(Facultative Planktont). 

Beceptacles 7-8 /t broad, 35-50 fi long (20-27 fi in upper portion and 
15-20 in basal portion). 

Beasley (s), Boulder (cc). Browns (cc), Center (ss), DevUs (1) (ss), 
Elizabeth (cc), George (r), Green (2) (rr), Hill (cc), Lac la Belle (ss). 
Long (2) (rr), Marl (ss), Ifary (cc), Meta (r), MiU (cc). Mud (1) (ss), 
Kagawicka (cc). North Turtle (ss), Ooonomowoc (cc), Otter (ss). Rock (ss), 
Bound (4) (rrr). Silver (2) (cc), Speese (cc), Tamarack (as), Taylor (as). 
Tied Canoe (ss). 



HYALOBRYON Lauterbom 1896. 

Cells solitary or in branching colonies, free-floating or epiphytic. 
Receptacle shape and cell contents as in Dinohryon but with the wall 
of the receptacle containing a number of successive growth rings instead 
of homogeneous. Wall of receptacle more delicate than Dvnobryon. 

Hyalobryon mucicola (Lemmermann) Pascher. PI. 14, Figs. 3-4. 

D. Sttowasserfl. Deutschl., (Jsterr. u. d. Schw. 2, Flagellatae 2: 81, fig. 131. 1918. 
Hyalo\>ryon Lauterbomei var. mucicola Lemmermann, Ber. d. D. hot. QeB. 
19: 340. 1901; Bachmann, Arch, t Hydrob. u. Planktonkde. 8: 81, figs. XI^ 
XI". 1908. 

Cells solitary, epiphytic upon gelatinous envelope of colonial Myxo- 
phyceae, Chlorophyceae and Phaeophyceae. Receptacle delicate, upper 
portion cylindrical and with a flaring mouth, lower portion conical and 
with a short stipe. Growth rings of receptacle numerous. Protoplast 
ovoid, attached to base of receptacle, with two golden-brown chromato- 
phores, two cilia of unequal length and an eyespot. (Euplanktont). 

Receptacles 4r-6 fi broad, 25-45 /i long; stipe 4-12 fi long. 

Crawling Stone (r), Lac du Flambeau (sss). Long (8) (c). Mud (2) (rr), 
Round (1) (rr). 
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Division HTDBUBINKAE. 



Cells free-floating or sessile, usually in palmella-like colonies and 
motile only at the time of reproduction ; rarely solitary, generally in 
gelatinous colonies of microscopic to macroscopic size that have a 
definite to indefinite shape. Colony capable of growth in all parts or 
with growing region restricted to apex. Gelatinous sheath of cells hya- 
line, homogeneous or lamellated. Cells ovoid to spherical, with one or 
two golden-brown parietal chromatophores and with or without a 
definite wall. 

Reproduction by pyramidate, spherical, or ovoid zoospores with one 
or two cilia. 

The members of this division are the connection between the normally 
motile and the highly differentiated sessile Phaeophyceae. 

Order PHAE00AP8ALE8. 

Cells generally organized into free-floating, spherical, ellipsoid, or 
elongate colonies. Growth of colony taking place in all parts and not 
restricted to the apical region. Cells variously shaped and with one or 
two golden-brown chromatophores. 

Reproduction, aside from vegetative cell division, by the formation 
of spherical to ovoid zoospores. 

The order contains the single family of the Phaeocapsaceae and only 
one member of the family, PhaeococciLS, is found in the local flora. 

PHAEOCOCCUS Borzi 1892. 

Cells in spherical, ovoid, or irregularly shaped free-floating colonies 
enclosed by a copious, hyaline, homogeneous or slightly lamellated, 
gelatinous envelope. Cells ellipsoid to sub-spherical or spherical. Cell 
number a multiple of two in young colonies, indeflnite in older colonies. 
Cells containing one or more golden-brown chromatophores, sometimes 
with a red pigmoit spot. 

Reproduction by vegetative cell division or direct metamorphosis of 
cell contents into biciliate ovoid to pyriform zoospores. 

Phaeocogcus planctonicub W. & G. S. West* PI. 14, Fig. 6. 

Trans. Roy. Soc. Edinb. 41 : 496, pi. 6, flg$. 15-16. 1906. 

Cells spherical to sub-spherical, generally distributed in small clumps 
within a copious, hyaline, homogeneous or radially fibrillar, gelatinous 
envelope. Number of cells in colony generally 16-64. Cells contain- 
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ing 1-2 parietal, disciform to bell-shaped, golden-brown ehromatophores 
with smooth or irregolar margins. (Enplanktont). 
Cells 7.2-9.6 fi in diam. ; colonies 50-250 ft in diam. 

Carson (ss). Clear Crooked (c). Crawling Stone (rr), DeTlls (1) (ss), Hill- 
man (rr)» Jennie (r), Mary (a), Mendota (ssa), Pokegama (1) (rr), Sand 
(4) (rr), Shell (as), SlWer (2) (s). White Sand (rr). 



Division SHIZOOHBTSIDINAE. 

Algae that are known in the rhizopodial stage only, although the 
power to form a motile phase is presumed to be present. Cells solitary 
or in small colonies, always free-floating. Cells with rhizopodial pro- 
cesses and with or without a differentiated periplast. Cells with 1-2 
golden-brown ehromatophores, and with or without numerous vacuoles. 

Reproduction by vegetative cell division. 

This is an entirely artificial group where rhizopodial forms are placed 
pending further elucidation of their life histories. Since the group 
contains such doubtful forms no attempt has been made to differentiate 
the orders and families. 

KEY TO THB GENBRA. 

CeUs solitary or In Irregular colonies Rhizochbtsis 

Cells Joined in a linear series to form colonies Chstbidabtbum 

EHIZOCHEYSIS Pascher 1913. 

Cells free-floating, solitary or in colonies that are naked or enclosed 
by a gelatinous sheath. CeUs without a differentiation of the. periplast 
but with^few or numerous, delicate, pseudopodial processes. Cells with 
one or two golden-brown ehromatophores and numerous vacuoles, of 
small size when united in colonies. 

Bhizodirysis linmetica sp. nov. PI. 14, Fig. 6. 

Cells solitary, free-floating, without a differentiation of the periplast 
but with numerous spiculclike processes extending in all directions. 
Cells approximately spherical, with one golden-brown chromatophore 
and numerous vacuoles. (Euplanktont). 

Diam. cells (without processes) 35-45 fu 

Beasley (sss), Birch Island (rr), Crawling Stone (rr), Deer (rr), Diamond 
(rrr), Half Moon (rr), Horse (rr), Kitten (sss), Lac du Flambeau (r). Long 
(3) (sss). Marl (rrr), Nemahbin (ss), Ooonomowoe (rr), Okaucbee (rrr), 
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Otter (rrr), Pokegama (2) (r), Rainbow (1) (r). Round (3) (rr). Sand (4) 
(888), Taylor (r), Upper Nashotah (r). Wildcat (ass). 

This species is quite unlike other members of the genus since the 
processes are much more delicate and the cells larger. 

CHRYSIDASTRUM Lauterbom 1913. 

Cells joined to one another by pseudopodial processes and arranged 
to form free-floating linear colonies of 2-16 cells that are not enclosed 
by a gelatinous envelope. Cells spherical, With the periplast undiffer- 
entiated but extending into several long, delicate, pseudopodia-like pro- 
eesses. Chromatophore single, central, and laminate to band-shai>6d. 

Reproduction unknown. 

CHRYsmASTRUM CATENATUM Lauterbom. PL 14^ Figs. 7-& 

in Pascher, D. StisswasBerfl. Dentschl., (toterr. n. d. Schw. 2, FlageUatae 2: 91, 
HV.I^. 1913. 

Specific characters the same as those of the genus. (Euplanktont). 
Diam. cells (without processes) 12-15 /a; (with processes) 45-60 fu 

Kitten (rr). Mud (2) (rr). Wildcat (rrr). 

The cell shape is quite like that of Chrysanweba but the definite or- 
ganization into a linear colony and the single laminate chromatophore 
are points of difference. The alga should also be compared with Rhdzo- 
chrysis plancionica Pascher. 
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Class HETEBOKONTEAE. 

Cells microscopic or macroscopic ; free-floating, sessile, or epiphytic. 
Cell shape spherical, ovoid, pyriform, cylindrical or irregular. Cells 
solitary, in colonies of regular to irregular shape, or united to form 
simple filaments. Colonies or individual cells with or without a gdat- 
inous envelope. Chromatophores one to many, parietal, generally disci- 
form, rarely laminate, yellowish-green in color and without a pyrenoid. 
Assimilation product oil, never starch. Cells uninucleate or multinu- 
cleate. 

Asexual reproduction by vegetative cell division and a formation of 
zoospores. Zoospores ovoid to pyriform, with two cilia of unequal 
length and generally more than one yellowish-green chromatophore. 

Sexual reproduction, insofar as known, isogamous, by zoogametes that 
are similar in structure to the zoospores. 

The various genera of the Heterokontae were formerly scattered 
throughout the different families of the Chlorophyceae. The distinguish- 
ing characteristics of this class are the yellowish-green chromatophores 
without pyrenoids, with oil not starch the assdmilation product; and 
zoospores with two cilia of unequal length. There are three orders in 
the class and representatives of all three are found in Wisconsin lakes. 

KEY TO THE ORDERS. 

Vegetative cells motile HianBOCHUOiaDALBs 

VegetatlYo cells immobile. 

Cells solitary or in colonies, never in filaments Heteroooocalbs 

Cells united to form simple filaments Hetebotbichaleb 

Order HBTEROOHLOBIDALES. 

Cells solitary, free-swimming, ovoid to pyriform in shape. Motile 
phase dominant, rarely metamorphosing over into an amoeboid or pal- 
mella phase. Cells with two cilia of unequal lengthy one or more chro- 
matophores of a yellowish-green color and without an eyespot. Assimi- 
lation product leucosin or fat, never starch. 

Asexual reproduction by vegetative division of cells. 

Sexual reproduction unknown. 

The order has but one family, the Chloramoebaceae, whose characters 
are those of the order. 



go WJBCONBJN PHTTOPLANKTON 

CHLOBOCHBOMONAS Lewis 1913. 

Cells solitary, generally free-swimming, very rardy amoeboid, some- 
times attached to sabstratum by a posterior pseudopodia-like stracture. 
Cell shape pyriform to sub-ovoid, with an oblique depression at the 
anterior end Cilia two, at the anterior end of the cell and of unequal 
length. Chromatophores two, yellowish-green in color, oblong with 
rounded ends in front view, somewhat flattened in side view. Cells 
with a single anterior vacuole, one nucleus, and without an eyespot. 
Nutrition holophytic or saprophytic. 

Beproduction by longitudinal fission when in the motile phase. 

Chlorochromonas minuta Lewis. PI. 15, Figs. 1-8. 

Arch. f. Protlstenkunde 82: 254, ph 12, flga, 1-24. 1918. 

Characters as described above. (Euplanktont). 
Cells 4.5-9.5 (av. 6.3) /» long, with an average breadth of 4.7 fu 
Average length of longer cilium.12.5 fh of the shorter 2.9 fu 

Mendota. 

This organism was first found by Lewis in a dish containing sections 
of basswood {TUia americana) that had been standing for some time in 
a dish of tap water, which is drawn directly from Lake Mendota. I 
have never noted the alga in plankton collections but have no doubt 
but that a continued search will demonstrate its presence in Lake Men- 
dota. During the past winter (1917-18) the alga appeared in an in- 
fusion of fern leaves which had been standing for some time in tap 
water. This shows that the original source of the alga was the water 
with which the sections were moistened and not the TUia. 

Order HETEB00000ALE8. 

Cells spherical, ovoid, saccate, or elongate cylindrical ; solitary or in 
colonies of definite or indefinite shape; free-floating or sessile. Cells 
of colonies embedded in a hyaline, gelatinous envelope or a tough elastic 
membrane. Chromatophores one to many, yellowish-green to nearly 
grass-^een in color and with oil not starch the assimilation product. 

Asexual reproduction by vegetative cell division and a formation of 
zoospores with cilia of unequal length. 

Sexual reproduction by a fusion of zoogametes that are similar in 
structure to the zoospores is known in certain genera. 
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KBT TO THB FAMILIES. 

Cells ^Iphytic Chloiosaocaobab 

CellB free-floating. 

Length of oellg seTeral times the diameter Ophioottiagbab 

Length of cella less than twice the diameter. 

Cells irregularly distributed throughout an oTOid 

gelatinous euTelope CHLOBOBoraTDACBAB 

Cells arranged about a common center within an 

irregular gelatinous enyelope Botbtoooocacbae 



Fanuly CHL0R08ACCACEAE. 

Cells epiphytic, solitary, gregarious, or embedded in an amorphous 
gelatinous matrix. Chromatophores one to several, parietal, of a yel- 
lowish-green color, with oil not starch the assimilation product. 

Asexual reproduction by a formation of zoospores that presumably 
have two cilia of unequal length. 

Sexual reproduction by the fusion of isogamous zoogametes. 

* 

PEBONIELLA Gobi 1887. 

Cells epiphytic upon other algae, solitary or gregarious. Shape of 
mature cells globular to ovoid, of young cells pyrif orm to ovoid. Cells 
attached to substratum by a delicate hyaline stipe that is usually some- 
what longer than the cell. Chromatophores one to two, pale yellowish- 
green, without pyrenoids or starch and with oil as the assimilation 
product 

Asexual reproduction by the division of cell contents into 2-4r^ uni- 
. ciliate ( f ) zoospores that are liberated by a lateral rupture of mother 
cell wall. Zoospores swarming a short time and then coming to rest 
upon substratum and developing into vegetative cells. 

Peroniella planctonica O. M. Smith. PI. 16, Fig. 4. 

Bull. Torr. Bot CI. 48: 476, pi. 25, fig. 15. l»ie. 

Cells broadly ovoid to pyriform, with a long, delicate, hyaline stipe 
that is without a disc or other enlargement at the base. Chromato- 
phores usually single, rarely two, pale yellowish-green, without pyre- 
noids or starch. ( Euplanktont ) . 

Cells (without stipe) 6-9.5 fi long; (with stipe) 15-18 fu Stipe 8-10 /i 
long, 1.2 fi broad. 

In gelatinous envelope of Sphaerozosma filaments. 

Devils (1) (rr). 
6 
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Fanuly CHLOBOBOTBYDACEAE. 

Cellfl solitary or in free-floating oolonies enclosed by a copious, homo- 
geneous, gelatinons envelope. Colony generally with a small number 
of cells and with cell number a multiple of two. Cells spherical, ovoid, 
angular, or cylindrical ; with a firm cell wall that is sometimes impreg- 
nated with a slight trace of silica ; and with one to many parietal, disci- 
form, yellowish-green chromatophores without pyrenoids. 

Asexual reproduction by vegetative cell division or a formation of 
zoospores with two cilia of unequal length. 

CHLOBOBOTBYS Bohlin 1901. 

Cells rarely solitary, generally in colonies of 2-4-8-16 or more em- 
bedded in a copious, homogeneous, hyaline, gelatinous envelope. Cells 
spherical to broadly ovoid, with a heavy wall that sometimes contains 
a small amount of silica. A conspicuous red pigment spot present in 
cells at times. 

Beproduction by vegetative division of cells in three directions. 

KEY TO THE SPECIES. 

GeUs OTOld, with few chromatopliores C. LdMS J cncu s 

CeUs spherical, with numerous chromatophores C. RsaxTiJkBiB 

CHiiOROBOTBTS BBGULABis (W. West) BohUu. PL 16, Fig. 10. 

Bih. kgl. St. Vet-Ak. Handl. 27, Afd. 8, No. 4: 34. 1901; W. & G. S. West, 
Jour, of Bot 41 : 78, ph 447, >K|jr«. 7-10. 1903. 

Ohlorococcum regulare W. West, Jour. Roy. Micr. Soc. 1802: 737, pL 10, 
fig, 66. 1892. 

Cells spherical to subspherical ; rarely solitary, generally in colonies 
of 2-4-8-16 enclosed by a copious, hyaline, homogeneous, gelatinous 
envelope. Cdl wall thick, sometimes containing a trace of silica. 
Chromatophores yellowish-green, disciform, parietal, 6--30 in each cdl. 
Cells at times containing a single conspicuous red pigment spot. (Ty- 
choplanktont). 

Diam. cells 10-27 fi. Diam. colonies 3&-90 fu 

North Turtle (rrr). 

Chlorobotbts limneticus G. M. Smith. PI. 16, Pig. 9. 

Trans. Wis. Acad. Sci., Arts, A Lett. 10^: 658, pi. 14, fig, 10. 1918. 

Cells ovoid, irregularly distributed within a homogeneous, hyaline, 
gelatinous envelope. 10-30 cells in a colony. Chromatophores 3-4, 
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pale yellowiBh-green, disciform, parietal, and without pyrenoida. (Bu- 
planktont). 
Cells 5-6 ft broad, &-^ ii long. Diam. colonies 40-200 fu 



Camp (rr). 



Family BOTRYOCOCCACEAE. 



Cells always in free-floating colonies of definite or indefinite shape. 
Number of cells in colony generally indefinite, few or many. Colony 
enclosed by an envelope that may be hyaline or colored, gelatinous or 
leathery. Cells usually ovoid, rarely sph^ical; with 1-2 parietal, 
laminate to disciform, yellowish-green to nearly grass-green chromato- 
phores without pyrenoids and with oil as the assimilation product. 

Asexual reproduction by vegetative cell division. Zoospore forma- 
tion or sexual reproduction unknown. 

BOTRYOCOCCUS Kiitzing 1849. 

Cells in free-floating colonies of indefinite shape. Cells closely ap- 
posed to one another and enclosed by a gelatinous or tough membrane 
that is sometimes wrinkled and folded. Colonies generally with cells 
in several aggregates that are connected by broad or delicate strands 
of the colonial integument. Cell shape spherical, ovoid, or cuneate. 
Groups of cells arranged in a single layer around a common center, or 
irregular in arrangement. Chromatophore single, parietal, laminate 
to disciform, yellowish-green to nearly grass-green in color and without 
a pyrenoid. 

Reproduction by vegetative division of cells. 

KBIT TO THE BPIXiJIBS. 

Cells held together by a thin gelatinous envelope B. Sudetious 

Cells held together hy an irregnlar tongh membrane. 

Membrane completely enclosing cells B. BaAUifn 

Membrane covering base only of cells B. Pbotuberanb var. Minor 

BoTRTOcoccus suDETicus Lcmmennann. PL 15, Fig. 8. 

Forschongsbr. a. d. Biol. Stat, zn PlOn. 4: 111, figs. 6-7. 1896. 

BotryococcuB Braunii G. S. West non KQtzing, Brit Freshw. Algae 237, flo$. 
106A-106B. 1904; G. M. Smith, Trans. Wis. Acad. Sci., Arts, tt Lett 18*: 645 
1916. 

Colonies free-floating ; spherical or irregular ; with cells held in botry- 
oidal clusters by a hyaline gelatinous envelope and frequently joined 
to one another by broad or narrow strands of the gelatinous envelope. 
Cells spherical to subspherical, 1&-32 or more in each botryoidal group, 
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and arranged around a common center. Chromatophore single, cup- 
Bhaped to disciform, withont a pyrenoid. (Enplanktont). 

Diam. cells 6-13 fu 

Clear (rr), Waubesa (rrr). 

This is the B. Braumi Etz. of the preliminary list, the identification 
being based upon G. S. West's description of B. Braunii in his British 
Freshwater Algae. Dr. West has since informed me that the Ineffigiata 
neglecia of that work is B. Braunii Etz. and the B. Braunii described 
therein is B, sudeiicus Lemm. 

BoTBTOCoccus Braunu Kiitzing. PL 16, Fig. 5. 

SpecieB algarum 892. 1849; Fresenlus, Abh. Senckenb. Naturf. Oes. 2: 239, 
pL 11, flga, 27-33. 1858. 

Ineffigiata neglecia W. & G. S. West, Jour. Roy. Mlcr. Soc. 1897: 503. 1897; 
Jour, of Bot. 41 : 80, pi. 447, flga. 1-6. 1903. 

Cells joined in small free-floating colonies of irregular shape that are 
without a conspicuous gelatinous envelope but completely enclosed by 
a tough, elastic, hyaline to orange colored membrane that is pro- 
duced into irregular wrinkles, folds, and spines. Colonies frequently 
united to form compound colonies by long delicate projections of the 
colonial envelope. Cells ovoid or ellipsoid in shape and forming a 
single layer around a central cavity. Chromatophore single, cup-shaped 
to laminate, yellowish-green to nearly grass-green in color, without a 
pyrenoid. Assimilation product a reddish oil that may color the whole 
colony a brick red. (Facultative planktont). 

Cells 3.5-5.5 fi broad, 5.7-10.5 fi long. Simple colonies up to 100 /m 
in diam. ; compound colonies up to 1.5 mm. 

Balsam (rr). Bear (3) (rr), Bear Trap (rrr), Beaver (2) (rr), Beaverdam 
{SB), Birch Island (rrr). Birch (2) (rr), Boulder (rrr). Browns (sss), Camp 
(rrr), Carson (r), Center (r). Chain (rrr), Chetac (rr), Clam (rrr), Clare 
(r), Cochrane (rrr). Crawling Stone (rr). Crooked (sss). Deer (rr), Delavan 
(rrr), Des Moines (rr). Devils (1) (r), Devils (2) (r), Devils (3) (rrr). 
East (rr), Elizabeth (rr). Green (1) (rr), Green (2) (rrr). Grindstone (r), 
High (rr). Horse (rrr). Horseshoe (1) (rr), Island (rr), Jennie (rr), Jones 
(rrr), Kawaguesaga (rrr), Kegonsa (r), Kimball (rrr). Kitten (rrr), Lac 
Court OreiUes (sss), I*ac du Flambeau (rrr). Little Bass (1) (rrr), Little 
Butternut (rrr). Little Crooked (rrr), Little Doctor (rr). Little Rice (1) (rr), 
Long (1) (rrr), Lower Nashotah (r), Lynx (rr), Mary (sss), Mendota (ss), 
Mercer (rrr). Mill (rrr), Monona (sss), Mud (3) (rrr), Mud Hen (sss), Nancy 
(r), Nicaboyne (rrr). No Mans (rr). Paddock (r). Palmer (rrr), Pardee (sss). 
Pike (rrr), Pokegama (1) (rrr), Pokegama (2) (rrr). Poor Farm (rrr). Re- 
serve (rr), Rice (1) (rr), Round (2) (rrr), St. Croix (rrr). Sand (1) (r), 
Sand (2) (rr), Sand (3) (rr), 43and (4) (rrr). Shell (rr). Silver (2) (r), 
Sishebogema (rr), South Turtle (rr), Spirit (rrr). Tied Canoe (rrr), Travis 
(rrr), Upper Nashotah (sss), Wapagossett (rr), Waubesa (r). White Ash 
(rrr), Whitefish (rrr). Wildcat (rrr), Winnebago (rrr). Wolf (rrr). 
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BoTBYOCOCGUB PBOTRUBEBANS Tsr. MiNOB G. M. Smith. PL 16| Figs. ft-7. 
Trans. Wla. Aead. Sci., Arte, ft Lett lO": 662, pi. 14, flgi. 6-7. 1918. 

Cells in colonies of 4-S-16 or more held together by a tough gelat- 
inous membrane. Colonies frequently joined to one another by long 
hyaline strands of the colonial envelope. Cells ovoid to cuneate-ovoid, 
with their bases embedded in the colonial envelope and their apices 
not enclosed by the envelope. Cells arranged in a single layer around 
a central cavity. Chromatophores single, yellowish-green, laminate, 
occupying the median portion of the cell. (Euplanktont). 

Cells 8-9.5 /A long, 5-6.5 /a broad at the widest part. 

Diamond (rrr), Qeorge (aa), HlUman (rr), Lindy (rr). Oak (bb), Pardee 
(rr), Sanford (rr), Soath Crab (b). 

This species is distinguished from the foregoing by the smaller num- 
ber of cells in the colony and the projection of the apex of the cells 
through the colonial integument. 

Family OPHIOCYTIACEAE. 

Cells sessile or free-floating, solitary or colonial. Length of cells 
generally several times the breadth. Cells straight, curved, sigmoid, or 
spiral; with or without terminal spines. Chromatophores yellowish- 
green ; annular, parietal and few in number ; or disciform, parietal and 
numerous ; without pyrenoids and with oil as the assimilation product. 

Asexual reproduction by division of cell contents to form 4-16 aplano- 
spores or 2--8 biciliate zoospores with cilia of unequal length. 

Sexual reproduction unknown. 

OPHIOCYTIUM NageU 1849. 

Cells free-floating or epiphytic, solitary or colonial ; straight, arcuate, 
sigmoid, or spiral elongate cylinders with rounded or capitate ends 
that may be apiculate or attenuated into a single spine. Chromato- 
phores pale yellowish-green, H-shaped in optical cross section, without 
pyrenoids and with oil as the assimilation product. Cells coenocytic. 
Cell wall consisting of a homogeneous cap at one end and with the re- 
maining portion of the wall composed of a number of laminate layers. 

Asexual reproduction by division of cell contents to form 4-16 aplano- 
spores or 2-8 biciliate zoospores with cilia of unequal length. 



gg WIBCONSIN PHYTOPJULNKTON 

KEY TO THE SPECIES. 

PoleB of cells without spines 0- Pabvuluic 

Poles of ceUs with spines 0- Capitatum 

Ophiocytium pabvulum (Perty) A. Braun. PL 16| Fig- 11. 

Alg. unlceU. 55. 1855; Lemmermann, Hedwlsla 88: 33, pi. 4, figa. 30-^. 1899. 

Cells cylindrical, sefveral times as long as broad; straight, arcuate, or 
spiral; poles rounded and without spines. Chromatophores several, 
H-shaped in cross section, pale yeUowish-green. Oil droplets rarely 
present. ( Tychoplanktont) . 

Cells a-9 fb broad. 

Flslitrap (rrr). 

Ophiooytium capitatum Wolle. PL 16, Pigs. 12-18. 

Freshw. Algae of U. S. 176, pi. 158, fig$. 3-7. 1887. 

Cells solitary ; arcuate, sigmoid, or spiral cylinders with poles rounded 
and the same size as or slightly larger than the median portion of the 
cell. Length of cell 5-10 times the breadth. Poles of cells with a 
single short, straight, or slightly curved spine. (Tychoplanktont). 

Cells 5-10 /i broad, up to 85 /a long. Spines 5-7 n long. 

Tied Canoe (rrr). 
var. LONQiSPiNUM (Mobius) Lemmermann. PL 15, Figs. 14-16. 

Hedwlgla 88: 32, pi. 4, figs. 21-25. 1899. 

CeUs cylindrical ; straight, arcuate, or spirally twisted, with a single 
long spine at each pole that is nearly as long as the cell. (Euplank- 
tout). 

Diam. cells 4.5-6 fu Length of spines 16-50 /&. 

George (rr), Loon (rr). 

Order HEIEB0TEI0HALE8. 

Cells in simple, unbranched filaments ; with or without a gelatinous 
envelope. Cell wall firm, fairly thick, lamellated in structure and 
breaking down into H-shaped pieces at the time of reproduction. Chro- 
matophores few to several, yellowish-green, disciform, and parietal. 
Cells usually uninucleate. Assimilation product oil, not starch. 

Asexual reproduction by the formation of aplanospores or by zoo- 
sporea with two cilia of unequal length. 
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Sexual reproduction by the fusion of isogamous zoogametes. 
There is but one family in the order, the Tribonemaceae, whose char- 
acters are the same as those of the order. 

TBIBONEMA Derbes and Solier 1856. 

Cells in simple unbranehed filaments destitute of an enveloping gelat- 
inous sheath. Cells cylindrical or barrel-shaped, with flattened end 
walls. Cell wall frequently of considerable thickness and laminate in 
structure. Chromatophores two to several, yellowish-green, disciform, 
parietal, without starch and with oil as the assimilation product 

Asexual reproduction by aplanospores and biciliate zoospores that 
have cilia of unequal length. The cell wall pulling apart and breaking 
down into H-shaped pieces at the time of reproduction. 

Sexual reproduction by the fusion of isogamous zoogametes. 

Tbibonema minus (Wille) Hazen. PI. 16| Figs. 17-18. 

Mem. Torr. Bot. CI. 11: 185, pi. 25, figs, 7-8. 1902. 

Filaments generally forming a floccose yellowish to greenish mass. 
Cells cylindrical or slightly swollen in the median portion, generally 
2-4, rarely 6, times as long as broad. Chromatophores 2-4, yellowish- 
green, disciform, parietal, generally in pairs. (Facultative planktont). 

Cells 5-6 fb broad, 10-35 /i long. 

Green (1) (rrr), Mendota (s). 

Members of this genujB are frequently found in ditches but seldom in 
lakes. During the past season T. minus has appeared in considerable 
quantity in the plankton of Lake Mendota, although previous to this 
time the alga has not been found in the plankton. A similar sudden 
appearance of T. hambycina forma depauperata Wille, a form closely 
related to T. minus, has been noted in the plankton of Danish lakes by 
Wesenberg-Lund (Studier over de danske soers Plankton p. 100. 
Ejobenhavn, 1904). 
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Class OHLOBOPHTOEAE. 

Cells with the coloring matter restricted to definite bodies that are 
grass-green in color (cUoroplasts). Cells free-floating, sessile, epi- 
phytic, epizootic, or endophytic ; solitary, in microscopic to macroscopic 
colonies of definite or indefinite shape that are naked or enclosed by a 
hyaline to colored, homogeneous or lamellated, firm or gelatinous en- 
velope. Colonies with all of the cells morphologically alike or differen- 
tiated. Colonies growing in all directions ; forming simple, laminated, 
or parenchymatous plates; or developing into simple or branched fila- 
ments. Cells motile throughout the whole life history, for a portion 
of it, or immobile at all times. Cells variously shaped ; spherical, hemi- 
spherical, ovoid, ellipsoid, spindle-shaped, acicular, reniform, angular, 
irregular, cylindrical, conical, simple to branching tubular, or con- 
stricted to form two symmetrical halves of various shapes. Cells con- 
taining one or more disciform, laminate, cup-shaped, astral, ribbon-like, 
or reticulate chloroplasts that are parietal, axial, or central in position 
and have one or more centers for the synthesizing of starch (pyrenoids) . 
Assimilation product oil in a few cases. Cells uninucleate or multinu- 
cleate (coenocytic) ; containing a central vacuole, numerous small vacu- 
oles, or without vacuoles. Contractile vacuoles chiefly confined to the 
motile genera. 

Asexual reproduction by vegetative cell division, aplanospores, zoo- 
spores, or akinetes. 

Sexual reproduction by isogamous or heterogamous zoogametes, isoga- 
mous aplanogametes, or heterogamous motile antherozoids and immobile 
oospheres. Zygotes germinating immediately, or after a period of rest ; 
with a direct or an indirect germination into the plant body. 

KEY TO THE DIVISIONS 

Sexual or asexual reproductive bodies with 2-4 cilia ot equal length. . Isokontab 
Sexual or asexual reproduction by non-cUiate reproductive bodies.... Akontab 

Division IBOKONTAE. 

Cells solitary or in colonies and showing the same great range of 
variation in shape, organization of the colony, interior structure, and 
method of reproduction noted in the description of the class. 

Included in this division is the important plankton family of the 
AutoqM>raceae where no motile phase of reproduction is known. The 
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dose phylogenetie connection between the Autosporaceae and the other 
members of the Protococcales is, however, perfectly evident. 

KEY TO THB 0RDS3RS. 

Cilia normally present throughout the whole life cycle VoLyooiLUs 

Cilia present at time of reproduction only. 
Cells in simple or branched filaments. 

Cells uninucleate, with a single laminate chloroplast. . . .Ulotbiohaxxs 
Cells multinucleate, with one or more chloroplasta. .SiPHOirocr.ADTATas 
Cells solitary or in simple colonies, generally of microscopic 

sise PaoTococcALss 



Order VOLVOOALES. 

Cells normally dliate and motile during the vegetative phases of the 
life cycle. Solitary or organized into colonies of definite form that 
generally contain a definite number of cells. Protoplasts rarely naked, 
usually with a differentiated outer cellulose covering that may be par- 
tially gelatinized. Shape of protoplast spherical, ovoid, disciform, 
pyramidate, or irregularly radiate. Cells with a single cup-shaped to 
irregular chloroplast, with or without pyrenoids ; with 2-4 cilia at the 
anterior end; generally with a disciform to bacilliform eyespot, two to 
several contractile vacuoles, and one nucleus. Palmella stages fre- 
quently arising in the unicellular members. 

Asexual reproduction by division of cell contents into 2-16 zoospores ; 
or a development of special, or all cells of the colony into autocolonies. 

Sexual reproduction by isogamous zoogametes; heterogamous zoo- 
gametes ; or small motile antherozoids and large immobile oospheres. 

Many hold with G. S. West (Algae 151, 1916) "that it is very doubt- 
ful if the Volvocineae have sufficient claims to be removed from the 
Protococcales and elevated to a group of equal rank (the 'Volvocales') ". 
There is a very close relationship between the "palmeUa" stage of 
various unicellular Volvocales and the family Palmellaceae of the Pro- 
tococcales. This represents to me, however, a close phylogenetie rela- 
tionship between the two and not a justification for uniting in the same 
order forms with mobile vegetative cells and those whioh are immobile. 

KEY TO THE FAMILIES. 

2 cilia at the anterior end of cells. 

Cells solitary Chlamtdomonaoackab 

Cells in definite ooenobia Volyocackab 

4 cilia at the anterior end of ceUs Cabtesiackai 
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Panuly CHLAMYDOMONADACEAE. 

Cells normally solitary and motile during the vegetative phases of 
the life history. Spherical, ovoid, cylindrical, sab-aeicular, compressed, 
or quadrately projected. Chloroplast cup-shaped to laminate, lateral 
or posterior in position, with or without pyrenoids. Cells uninucleate, 
with or without an eyespot, with two cilia of equal length that generally 
have two contractile vacuoles at their base. Cells at times becoming 
immobile and developing into amorphous colonies enclosed by a wide 
gelatinous envelope. 

Asexual reproduction by the division of cell contents to form 2-16 
biciliate zoogametes. 

Sexual reproduction by the fusion of isogamous zoogametes. 

CHLAMTDOMONAS Ehrenberg 1832. 

Cells normally solitary and motile; though capable of coming to rest, 
losing the cilia, developing a gelatinous envelope and dividing vegeta- 
tively to form colonies containing an indefinite number of cells. Cells 
spherical, fusiform, ovoid, pyriform, or ellipsoid; with two cilia of equal 
length at the anterior end. Chloroplast t3rpically cup-shaped, posterior, 
and with one pyrenoid. Cells uninucleate, generally with two con- 
tractile vacuoles at the base of the cilia; with or without an eyespot 
which, when present, lies in the anterior portion of the cell. 

Asexual reproduction by division of cell contents to form 2-16 bicili- 
ate zoospores. 

Sexual reproduction isogamous, by the division of cell contents into 
8-64 zoogametes that fuse in pairs to form smooth-walled or sculptured 
zygotes. 

KEY TO THE SPBCIBS. 

Cells spherlcaL 

Anterior end without a beak C. Globosa 

Anterior end with a pronounced beak C. Bpiphttioa 

Cells ovoid. 

Chloroplast cnpHihaped and basal C. Snown 

Chloroplast laminate, lateral, or basal C. DnroBBrom 

Chiamydomonas GLOBoaA Snow. PI. 16, Fig. 8. 

Bull. U. S. Fish Comm. 22: S89» pi. 1, fig$, IIIMII*. 1903. 

Cells spherical or slightly ellipsoid, without an anterior beak. Chloro- 
plast cup-shaped, occupying the greater portion of the cell, with one 
pyrenoid at the posterior end. Eyespot present, small, generally in the 
middle third of the cell. Cilia slightly longer than the cell and with a 
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angle contractile yaeade at their base. Palmella stages frequent and 
nsaally containing 4--8 cells. (Enplanktont). 
Cells 5-10 /& broad. 

Crawling Stone (rr). 

Ghlaanydomonas epiphytica sp. nov. PL 16| Figs. 11-13. 

Cells spherical to pyrif orm, with a very pronounced anterior beak. 
Chloroplast cup-shaped, forming a thin layer next to the cell wall, with 
a single pyrenoid at the posterior end. Eyespot conspicuous, disciform, 
at the anterior end of the cell. Cilia more than twice as long as the 
cell. CeUs frequently coming to rest in the gelatinous envelope of 
Microcystis colonies but not losing the eyespot and usually retaining 
the cilia. (Euplanktont). 

Cells 7-8 /i broad, 8-9 fi long; dlia 20-25 fi long. 

Elizabeth (b), Mary (ass). 

The alga is frequently found in the gelatinous envelope of Microcystis 
colonies and suggests an epiphytic CTtaraciufii but the presence of cilia 
shows that it is a CJUamydomonas. 

Chlamydomonas Snowu Prints. PI. 16, Figs. 9-10. 

Skr. Videiisk.-Selik. 1 Kristiana, Mat-Natorr. KL 1918*: No. 6: IS. 1914. 

Chlamydomonas communis Snow, Bull. U. S. Fisli Comm. 22: 888» pi. 1, 
figs. ir-IP. 1S03. 

CeDs motile but frequently forming palmella stages containing a 
considerable number of cells. Cell shape ovoid to ellipsoid, with a very 
inconspicuous anterior beak. Chloroplast cup-shaped, massive in the 
posterior portion, with one p3rrenoid at the center of the edl. Cilia 
slightly longer than the cell ; eyespot inconspicuous, variable in posi- 
tion. ( Facultative planktont ) . 

Cells 6.5-8 /i broad, 10-15 p, long. 

Nancy (rr). 

Ohlamydomonai dinoteymii sp. nov. PI. 16| Figs. 1^7. 

Cells rarely free-swimming, generally in large numbers and filling 
the empty receptacles of Dinohryon colonies. Cells small, ovoid to pyri- 
form in shape, without an anterior beak; with two short cilia at the 
anterior end. Chloroplast disciform to hemispherical, basal or lateral 
in position, containing a pyrenoid. Eyespot and contractile vacuoles 
not observed. (Euplanktont). 

Cells 2-8 fi broad, 3.5-5 fM, long; cilia 6-8 /a long. 
Lac du Flambeau (as), liOiig (S) (s), Pokegama (S) (r). 



92 WiaOONJSJN PE7T0PLANKT0N 

Many of the empty Dinobryan reoeptades in theae three connecting 
lakes were filled with a minn.te green organism. These had cilia, even 
when in the receptacle, and on the slightest crushing of the receptacle 
began swimming around outside of it. Since cilia are constantly pres- 
ent the alga is a Chlamydomanai and not one of the Palmellaceae col- 
lected at the time of reproduction. 

Family CABTEBIACEAE. 

Cells normally motile and with four cilia of equal length at the an- 
terior end. Solitary, or in coenobia containing a definite number of 
cells. Cell ahape spherical, ovoid, ellipsoid, cardioid, pyriform, or 
lenticular. CeUs enclosed by a definite wall, and with or without a 
cup-shaped to lenticular chloroplast that is with or without pyrenoids. 
Eyespot generally present, conspicuous, and at the anterior end of the 
cdL Cells frequently with contractile vacuoles at the base of the 
cilia. Palmella stages known in the solitary members of the family. 

Asexual reproduction by the division of cell contents into 2-16 tetra- 
ciliate zoospores or into autocolonies. 

Sexual reproduction isogamous, by a fusion of tetradliate zoogametes. 

CABTEBIA Diesing 1866. 

Cells solitary, generally motile throughout the vegetative phases of 
the life cycle. Spherical, ovoid, ellipsoid, or cardioid in shape; with 
four cilia of equal length at the anterior end. Cell contents consisting 
of a single cup-shaped chloroplast that contains a pyrenoid ; one eye- 
spot; and two contractile vacuoles at the base of the cilia. Palmella 
stages containing an indefinite number of cells are found at times. 

Asexual reproduction by division of cell contents to form 2-8 tetra- 
eiliate zoospores. 

Sexual reproduction by the division of cell contents to form 4-64 
tetraciliate zoogametes that fuse in pairs to form zygotes with smooth 
or sculptured walls. 

KBY TO THB BPBCIB8. 

CeUs eUipsold G. Kuasn 

CeUs cardioid C. Gobdhobkis 

Cabteria cobdiforhis (Carter) Diesing. PL 16| Fig. 1. 



Sitsbr. d. k. Ak. d. WiM. VVTien, ICat-Natarw. Kl. SS": 866. 1866; Dill, Jahrb. f. 
wiss. Bot. 28: 868, pi. 6. fiffs. 42-44. 1896. 

Cells cardioid in shape with four cilia at the base of the apical de- 
pression. Chloroplast cup-shaped, fairly massive, with a single pyre- 
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noid in the posterior region. Cells with two contractile vacuoles at 
the base of the dlia and with a disciform eyespot in the upper third 
of the celL ( ly choplanktont) . 
Cells 9-16 /i broad, 12-20 /t long. 

Crawling Stone (rrr). 

Carteria Elebsh (Dangeard) Dill. PL 16, Figs. 2A. 

Jahrb. f. wias. Bot 28: 363. 1896; Prints, Skr. Vldensk.-Sel8lE. Kristiana, Mat- 
NatUTY. Kl. 1918': No. 6: 13. 1914. 

PUMscus KlebHi Dangeard, Ann. Sci. Nat 7 S«r. Bot 7: 137. pi. 12, figs. 
1-6. 1888. 

Cells solitary, ellipsoid to ellipsoid-cylindrical^ with a more or less 
prominent beak at the anterior end. Chloroplast cupHshaped, massive, 
with a large pyrenoid at the posterior end. Cells without an eye-spot 
and with two contractile vacuoles at the base of the cilia. Cilia about 
twice as long as the cells. Palmella stages containing many cells at 
times. ( Tychoplanktont) . 

Cells 5-10 /i broad, 8-16 /a long. 

Pokegama (1) (r). 

Family VOLVOCACEAE. 

Cells always motile and in coenobia of definite shape that contain a 
definite or an indefinite number of cells. Colonies enclosed in a homo- 
geneous, hyaline, gelatinous envelope. Cells of colony all alike or dif- 
ferentiated into vegetative and reproductive cells. Vegetative cells 
spherical, ellipsoid, pyrif orm or disciform ; with or without connecting 
cytoplasmic processes; always biciliate. Chloroplasts generally cup- 
shaped and containing one pyrenoid. Vegetative cells usually with an 
eyespot and two contractile vacuoles. 

Asexual reproduction by the division of all or certain of the cells in 
the colony to form autocolonies. 

Sexual reproduction by a division of all cells in the colony to form 
isogamous zoogametes or heterogamous zoogametes of slightly different 
size; or the formation of motile antherozoids from certain cells and 
large immobile oospheres from others. Zygotes with smooth or sculp- 
tured walls. 
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KEY TO TEIB OBNBRA. 

Colony with cells in a flat plate GomuM 

Colony with cells forming a hollow sphere. 

Cells matually compressed PAinxttiNA 

Cells some distance from one another. 

AsftTiial reproduction by diTision of all cells in colony Bttdquna 

Asexual reproduction by diyision of special cells. 

At least half of cells capable of forming autoeolonies. . .Pudodobina 
Only a few cells capable of forming autoeolonies Volyox 

GONIUM MueUer 1773. 

Colonies of 4--8-16 cells arranged in a flat quadrangular plate and 
embedded in a common gelatmoua matrix or conneeted by broad gelat- 
inous strands. Cells ovoid to pyrif orm, with a single cup-shaped chlor- 
oplast containing one pyrenoid. Each cell with two cilia of equal 
length, contractile vacuoles at the base of the cilia, and an eyespot. 
Four- and eight-celled colonies with the cilia on the same side ; sixteen- 
celled colonies with the four central cells having their cilia on the same 
side and the twelve marginal cells with radially arranged cilia. 

Asexual reproduction by simultaneous division of all cells in the 
colony to form autoeolonies, or by a formation of 2-4 zoospores in each 
cell.. 

Sexual reproduction isogamous, by a fusion of biciliate zoogametes. 

GoionM PECTORALE MucUcr. PI. 16| Figs. 14-16. 

Vermium terrestrlom et flaviatilium etc. 1: 60. 1778; Migula^ Hot Cent. 44: 
72, pi. 2, fig$. 1-8. 1890; Harper, Trsns. Am. Micr. Soc. 81: 65, pk 5, figs. 1-19, 
23. 1912. 

Colonies containing 4-8-16 ceUs. Usually with 16 cells arranged in 
two concentric series in a flat plate with truncate comers. Cells con- 
nected with one another by broad, hyaline, gelatinous processes and 
with open spaces between the processes; or with processes indistinct 
and the whole colony embedded in a homogeneous, gelatinous matrix'. 
Outer ring with twelve cells whose long axes lie parallel to the plane 
of the coenobe. Inner ring of four cells with a large open space at the 
center and their long axes perpendicular to plane of the coenobe. Cells 
ovoid to pyrif orm, with two cilia at the anterior end ; a posterior massive 
cup-shaped chloroplast; an anterior eyespot; and two contractile vacu- 
oles at the base of the cilia. (Tychoplanktont) . 

Cells 7-11 /t broad, 10-25 /i long. 

Beaverdam (rrr), Clam (rrr), Duck (rr). Fowler (rrr). Island (r), Ke- 
ffonsa (rrr), Long (1) (rrr), Mendota (rrr), Number One (rr). Pike (rrr). 
Poplar (rrr). 
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PANDORINA Bory 1824. 

Colonies always motile^ spherical to sabspherical, eontaining 4-8-16-- 
32 cells mutually compressed to form a hollow sphere with a small 
open space at the center. Colony enclosed by a fairly copious, firm, 
hyaline, homogeneous, gelatinous envelope. Cells pyrif orm to angular 
by mutual compression, with pointed ends toward the center of the 
colony; biciliate at the flattened distal end, the two cilia lying close 
together while passing through the colonial envelope and then becom- 
ing markedly divergent Chloroplast single, massive, cup-ahaped, with 
one pyrenoid at the base. Eyespot single, generally on distal face of 
the cell. Cells with a definite wall and two contractile vacuoles at the 
base of the cilia. 

Asexual reproduction by simultaneous division of all cells of the 
colony to form autocolonies that are liberated by a gelatinization of the 
colonial envelope. 

Sexual reproduction by a division of each cell of the colony into 
16-32 zoogametes. Zoogametes showing indications of heterogamy in 
the slight difference in size and motility of the pairs that fuse to form 
the smooth walled zygote. 

Pandorina hobum Bory. PI. 16, Figs. 16-17. 

Bncyc. meth. hist. nat. de Zoophsrtes 2: 600. 1824; O. S. WeBt, Brit Freshw. 
Algae 193. /I^s. 76a-76h. 1904. 

Colonies generally 16-celled and as described above. (Facultative 
Planktont). 
Cells 8-16 /A broad ; colonies 20-45 /x broad. 

Bear Trap (rrr), Blake (rrr), Camp (rr), Center (cc), Chetae (rr), Chetek 
(as), Deer (rrr)» Duck (bb), SSaat (rrr). Fowler (rr), Grindstone (b), Hillman 
(rr). Hooker (a), Kegonsa (sss), Lac Court Oreilles (ss), Lindy (rr). Little 
Bass (2) (rr), Uttle Butternut (rr), LitUe Rice (1) (r), Little Wood (rrr). 
Long (1) (rrr), Lovelesa (rr). Lower Nashotah (rr). Lower Nemahbin (rr), 
Lower Turtle (ass), Mendota (as), Monona (s). Mud (1) (rrr), Nagawicka 
(8b), Nicabojme (r), No Mans (rr), Number One (rr), Oconomowoc (rrr), 
Okaucbee (rrr), Pokegama (3) (r), Prairie (r). Rice (1) (r), St Croix (rr), 
SiBbebogema (rr), Soutb Turtle (bbb), Upper Nashotab (rr), Upper Nemabbin 
(rr). Upper Turtle (rr), Waubesa (ss), Wbiteflab (rr), Winnebago (rr). 

EUDOBINA Ehrenberg 1832. 

Colonies always motile, spherical or slightly elongate, of 16-32-64 
colls lying some distance from one another and arranged to form a 
hollow sphere near the periphery of the homogeneous, hyaline, gelat- 
inous envelope. Cells spherical, with or without a beak at the point 
of origin of the two cilia. Cilia parallel while passing through the 



96 WISOOySIN PUYTOPLANKTOV 

colonial envelope and then widely diyergent. Chloroplast nngle, cup- 
shaped, filling practically the whole cell and generally with aeyeral pyre- 
noids. Cells with a firm wall, one or two anterior contractile yacuoles, 
and a single conspicuous eyespot near the base of the cilia. 

Asexual reproduction by a simultaneous division of all cells to form 
autocolonies which are liberated by a rupture of the colonial envelope. 

Sexual reproduction heterogamous, dioecious, with all cells of a col- 
ony developing into large immobile oospheres or plate-like masses of 
32-64 fusiform antherozoids ; or monoecious with four cells forming 
antherozoids and the remainder oospheres. Zygote smooth-walled. 

EuDORiKA ELEOANS Ehreubcrg. PI. 19| Fig. 1. 

Abh. d. kgL Ak. d. Wiss. sa Berlin 1881: 78, pi. 2, fi09. IOa^IOd. 1832; Q. S. 
West Brit Fteshw. Algae 194, fig^. ll^llr. 1904. 

Colonies generally 32-ceIled and as described above. (Facultative 
planktont) . 
Cells 12-24 /i in diam. ; colonies 50-200 /* in diam. 

Balsam (rrr). Bear (3) (ss), Bear Trap (r), Beaverdam (sss), Big Batter- 
nut (rr), Birch (2) (ss), Birch Island (rr), Boalder (cc), Bryer (rr), Camp 
(cc), Catherine (ss). Center (sss), Chetac (ss), Chetek (s). Clam (rr), Crawl- 
ing Stone (mr), Delavan (sss). Devils (1) (aa), Diamond (sss). Duck (ss), 
Dunham (ss), Dutchmans (rrr), Elisabeth (rr). Fish (sss), Fowler (rr). 
Granite (ss). Green (2) (rr). Grindstone (rrr), HUlman (rr). Hill (rrr). 
Hooker (rr). Horseshoe (1) (rr). Horseshoe (2) (rrr), Howey (rrr), Island 
(SB), Jennie (r), Kawsguesaga (rr), Kegonsa (ss), Lac Court OrelUes (rr), 
Lac la Belle (rr), Lake of the VIToods (i), Llndy (rr), Little Butternut (rr). 
Little Wood (rrr). Long (3) (rrr). Loon (rr). Lower Nemahbln (rrr), Lower 
Turtle (r), "Lynx (rr), Meronk (rrr). Middle McKenile (rr), Nancy (rr), 
Nlcaboyne (ss). No Mans (rr). North Turtle (bb), North Twin (rr), Number 
One (rr), Okauchee (rr), Paddock (cc). Pine (2) (rrr), Pike (r), Pokegama 
(2) (rr), Pokegama (3) (ss). Poplar (rr), Prairie (ss). Reserve (rr). Rain- 
bow (rrr). Rice (1) (ss), Rooney (rr). Round (1) (r), Round (2) (rr). 
Round (3) (8S8),<Sand (1) (sss), Sand (4) (rr). Silver (2) (e), Slshebogema 
(ss). South Crab (rr). South Turtle (sss), Spirit (bbs). Squirrel (ss), Tender- 
foot (rrr), Travis (rrr), Vermilion (rr), VITaubesa (sss). White Sand (rrr). 

PLEODORINA Shaw 1894. 

Colonies always motile; spherical to snb-spherical, with 32-128 cells 
lying some distance from one another just within the periphery of the 
homogeneons, hyaline, gelatinous, colonial envelope and not connected 
by cytoplasmic strands. Cells differentiated into those that are purely 
vegetative in character and those capable of dividing to form daughter 
colonies. All but four cells of the colony reproductive or about half 
reproductive and half vegetative. Cells spherical to ovoid in shape. 
Vegetative cells with a cup-shaped chloroplast containing one pyrenoid ; 
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a large anterior eyespot; two cilia of equal length with two contractile 
vacuoles at their base. Beproductive cells at first like the vegetatiye 
eellsy later with a more massive chloroplast that eventually contains 
several pyrenoids. The eyespot and cilia of reproductive cells disap- 
* pearing when they are mature. 

Asexual reproduction by a simultaneous division of all reproductive 
cells to form autocolonies. 

Sexual reproduction (which has been observed in one species only) 
heterogamouSy dioecious, by a division of all reproductive cells to form 
plates of 64-128 biciliate, fusiform antherozoids; or a development of 
reproductive cells into oospheres. Zygotes smooth-walled. 

The validity of this genus has been questioned by many and the view 
put forward that the alga is but a stage in the life history of Eudarina. 
Grove (New Phytol. 14: 169-182. 1915} gives a full discussion of the 
literature of Pleodarina. Although Eudorvna elegans is found in a 
large number of Wisconsin lakes, Pleodarina has been found in but 
three of them. If Pleodarina is a developmental stage of Eudorina, it 
is strange that the "Pleodorina" stage has not been observed with 
greater frequency. The young colonies look very much like those of 
Eudorina and it is probably on this account that the two have been 
confused. 

Pleodorika caiifosniga Shaw. PI. IT, Figs. 1-3. 

Bot. Gaz. 19: 279, pi. 27, figs. 1-9. 1894. 

Colonies containing 64r-128 cells. CeUs usually spherical and about 
half vegetative and half reproductive. Reproductive cells becoming 
4r-5 times broader than the vegetative cells. (Facultative planktont). 

Vegetative cells 6-14 /t in diam. ; reproductive cells 6-34 /a in diam. 
Colonies 40-400 /a in diam. 

Clam (SB), Mud (1) (cc). Sand (1) (r). 

VOLVOX L. 1758. 

Colonies always motile, spherical to ovoid, containing a large number 
of cells arranged in a single layer just within the periphery of the 
homogeneous, hyaline, gelatinous, colonial envelope. Cells differen- 
tiated into those for vegetative purposes, asexual, and sexual repro- 
duction. Vegetative cells close together or some distance from one 
another, with or without cytoplasmic connections of varying thickness. 
Cell shape spherical, ovoid, or disciform. Individual cells or groups 
of cells sometimes enclosed by their own gelatinous envelope. CeHs 
with two cilia of equal length, 2-6 contractile vacuoles, one nucleus. 
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one eyespoty and a cup-shaped to disciform chloroplast that contains 
one pyrenoid. Number of cells in a colony varying from 200-22,000. 

Asexual reproductive cells few in number (rarely more than 20} and 
forming autocolonies by repeated division, the young colonies migrat- 
ing to the center of the coenobe at a certain stage in their development. 

Sexual reproduction heterogamous, monoecious or dioecious, with a 
development of 6-400 cells into spherical oospheres and few or many 
of the cells into antheridia that contain 1&-256 biciliate fusiform anther- 
ozoids. Zygote with a smooth or stellate walL 

KEY TO THE SPECIES. 

Cells with cytoplasmic connectionB. 

Cytoplasmic comiectlonB heavy V. GLoa^xoB 

Cytoplasmic connectioxiB delicate V. Aitbeus 

Cells without cytcplaBmic connectionB V. Mononax 

VOLVOX GLOBATOB L. PI. 18, Figs. 8-5. 

Systema natora, Ed. 10: 820. 1758; Cohn, Beitr. z. Biol. d. Pflanzen 1, Heft 3: 
93, pi. 2, ftg$. 1-6. 1875. 

Colonies large, with many (1,000-22,000) cells that are flattened and 
pentagonal to octagonal in surface view. Cells connected to one an- 
other by stout cytoplasmic strands. Chloroplast of cells single, flat- 
tened and angular, with one pyrenoid. Cells with 2-6 contractile vacu- 
oles at the base of the two cilia and with an eyespot. Gelatinous sheaths 
of individual cells sharply defined and (in surface view) pentagonal 
to octagonal by mutual compression. Oenerally with 8 asexual repro- 
ductive cells giving rise to autocolonies. Colonies commonly monoe- 
cious, with 12-40 (generally 20-30) oospheres enclosed by large gelat- 
inous vesicles. Antherids a flat plate of 64r-256 fusiform antherozoids 
with laterally attached cilia. Zygote verrucose, with conical warts. 
( Tychoplanktont) . 

Cells 2-7.5 (generally 3-5) /* in diam. Colonies 400-800 /a in diam. 

Center (s), Hooker (rr), Kegonsa (rr), Monona (r), Soft (rrr), Waubesa 
(rrr). 

VoLvox AUREUS Ehrenbcrg. PI. 18, Fig. 2. 

Die InfiiBionsthierchen 71, pi, 4, fig, 2. 1838; Klein, Jarhb. f. wiss. Bot. 20: 
138, pi. 12, fi08. 26-33. 1889. 

Colonies spherical, containing a comparatively small (200-4,000) 
nnmber of cells. Cells circular in surface view, connected with one 
another by very fine cytoplasmic strands. Individual gelatinous sheaths 
of cells confluent with the colonial envelope. Cells containing a spheri- 
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cal chloroplast, one eyespot, and a pair of contractile vacuoles at the 
base of the two cilia. 4^14 asexual reproductive cells giving rise to 
autocolonies. Colonies generally dioecious, with 3-9 oospheres and 
about half of the cells developing into antherids that contain 16-32 
fusiform antherozoids with two terminal cilia. Zygote smooth-walled. 
(Facultative Planktont). 
Cells 5-9 /x in diam. ; colonies 200-680 /x in diam. 

Beaverdam (rrr), Camp (bbs), Center (bb), Delavan (ss), Eagle (rr), Bliza^ 
beth (rrr). Fowler (rrr), Jennie (rrr), Kawaguesaga (rrr), Lac du Flam- 
beau (rr), Lac la BeUe (rr), Mill (rrr), Oconomowoc (rrr). Paddock (r), 
Pokegama (1) (rr), St. Croix (rrr), Silver (2) (rr). 

Volvoz mononae sp. nov. PI. 18, Fig. 1. 

Colonies spherical, containing a comparatively small (400-2500) 
number of cells. Cells spherical, not connected with one another by 
cytoplasmic processes. Individual sheaths of cells confluent with colon- 
ial envelope. Cells containing a single bell-shaped chloroplast with 
one pyrenoid, an eye spot, and two cilia whose length is 2-3 times the 
diameter of the cell. 3-10 asexual colonies formed inside the coeno- 
bium and these daughter colonies in turn frequently containing young 
colonies. Asexual reproductive cells becoming much larger than vege- 
tative cells before division commences. Colonies dioecious, with oogonia 
and antheridia in young daughter colonies only. 20-60 cells of a 
young colony f ormng t3rpical Volvox antheridia that generally contain 
64 antherozoids. Female colonies with 6-10 oospheres. Zygote smooth 
walled. 

Vegetative cells 5-8 /x in diam. Colonies 50-350 ft in diam. 

Monona (aaa). 

Order PBOTOOOOOALES. 

Vegetative cells immobile; free-floating, sessile, or epiphytic; solitary 
or in colonies. Colonies amorphous and frequently embedded in a 
gelatinous envelope ; or of definite shape and with or without a gelati- 
envelopa Colonies capable or incapable of increasing the number of 
their cells after they are formed. Cells variously shaped, generally 
with one chloroplast and pyrenoid. 

Asexual reproduction by zoospores, fragmentation of the colony, auto- 
spores, or autocolonies. Resting aMnetes known in some species. 

Sexual reproduction by isogamous zoogametes known but not found 
in a majority of the genera. 
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KBY TO THE FAMILIES. 

Anaxiial reproduction by soospores. 

OeUa epiphTtic or endophytic Pulhospobacbas 

Cells or colonies free-floating. 

Colonies capable of growth by cell division Palueluloeam 

Colonies incapable of growth by cell division Htobooiottacbab 

Asexual r^roduction by autospores or division of cells. 

Cells capable of vegetative division. 

Solitary, in regular masses, or in strata Psotoooooacbax 

In colonies held together by remains of old cell walls. .Dicttosphasbiacsab 

Cells incapable of division except to form autospores Autosfobaobab 



FamUy PALMELLACEAE. 

Cells spherical, ovoid, or renif orm ; rarely solitary, generally united 
to form colonies which are at times of macroscopic size. Colonies al- 
ways embedded in a gelatinous matrix. Colonies capable of an in- 
crease in size by the vegetative division of the eonstitaent cells. Chloro- 
plasts generally single, cup-to disc-shaped and parietal ; or stcir-shaped 
and central ; with or without pyrenoids. 

Reproduction by the fragmentation of the colony or by zoospores. 

Sexual reproduction known in certain genera. 



KEY TO THE GENERA. 

Chloroplast star-shaped and central Astbboooocus 

Chloroplast cup- to disc-shaped and parietal. 

Cells with pseudocilia Tetbaspoba 

Cells without pseudocilia. 

Gelatinous envelope of colony lamellated Gloeoctstis 

Gelatinous envelope of colony homogeneous. 
Cells sphericaL 

Chloroplast of old cells cup-shaped Sphaeboctstts 

Chloroplast of old cells disciform Plakktosphaebia 

' Cells ovoid to renlform Gloeootstopsis 



GLOEOCTSTIS NageU 1849. 

Cells spherical; solitary or in small colonies of eight cells or less. 
Each cell and the whole colony surrounded by a hyaline, lamellated, 
gelatinous sheath. Chloroplast of young cells cup-shaped, parietal, and 
with one pyrenoid ; generally diffuse and rich in starch in old cells. 

Asexual reproduction by a fragmentation of the colony through the 
softening of the gelatinous envelope, 6r by zoospores. Akinetes known. 
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Gloeocystis oioas (Eiitzmg) LagerheliA.' /PJ. 19, Fig. 2. 



!•" • ♦ 



5f7er8. kgl. Vet-Ak. Ffirh. 40: No. 2: 63. 1883; G. SrrWM, Brit Freehw. 
▲Igae 246: flga. 113v^113h. 1904. 



• • 



Cells spherical; solitary or in families of 2-8; enclosed*b]r*^**i;hick, 
distinctly lamellated, gelatinous envelope. Chloroplast of yoti:B^*.cells 
cnp-shapedy of older cells diffuse. (Tychoplanktont). *-•'*' • 



• • • 

• • •• 



Cells 9-17 ffc in diam. ; colonies 45-95 ii in diam. 
Mendota (rr), Oconomowoc (rr). 

SPHAEROCYSTIS Chodat 1897. 

Colonies spherical with the cells in groups of 4-8-l&-^2 and disposed 
towards the periphery of a hyaline, homogeneous, gelatinous envelope 
and with the envelope surrounding each group of cells distinct or con- 
fluent with the colonial envelope. Colonies sometimes forming palmella 
stages where the cells are irregularly disposed. Cells spherical; chloro- 
plast cup-shaped or filling the entire cell, with one pyrenoid. 

Reproduction by the liberation of a group of cells through the soften- 
ing of the colonial envelope. Zoospores of two sizes have been observed. 

Sphaeroctstis Schroetebi Chodat PI. 19, Figs. 8-4. 

BnU. Herb. Boiss. 5: 119, ph 9, figa. 1-12. 1897; G. 3. West, Jour. Unn. Soc 
Bot. 80: 76, figa, 9A-9r. 1909. 

Characters the same as those of the genus. (Euplanktont). 
DiauL cells 6-22 fi ; diam. colonies 50-500 /a. 

Balsam (rr), Bear (2) (ss), Bear Trap (sss), Beasley (rr), Big (sss), Big 
Butternut (rr), Birch (1) (rr). Birch (2) (ss), Birch Island (rr), Boulder 
(Bs), Browns (rr). Camp (rr), Carson (rr), Catfish (rr). Center (rr), Chetac 
(ss), Chetek (cc), Clam (rrr). Clear Crooked (s). Crab (r). Cranberry (rr). 
Deer (rr). Devils (1) (sss). Eagle (rr). East (rr), Elizabeth (sss). Found (r) 
Fowler (rr). Green (1) (rr). Half Moon (rr), Hlllman (rr). Hooker (rr), 
KlmbaU (rr), Kitten (rr), Lac Court OrelUes (rr)* Lac du Flambeau (r), 
Lac la Belle (ss), Ldttle Bass (1) (ss). Little Butternut (r), Little Doctor 
(rr). Little Wood (rr). Long (1) (ss). Long (2) (rr). Long (3) (rrr). Love- 
less (rr), Lower Nashotah (rr), Lower Nemahbln (cc). Lower Turtle (r), 
Mary (ss), Mendota (r), ^etA (ccc), MIU (sss), Monona (r). Mud (1) (rr), 
Mudhen (sss), Nlcaboyne (r). No Bians (rr). North Turtle (rr). North Twin 
(rr). Number One (cc), Oconomowoc (ss), Okauchee (ss), Old Taylors (rr), 
Pike (rr). Pine (2) (rr). Pine Tree (rr), Pokegama (1) (ss), Pokegama (3) 
(sss). Poplar (ss), Prairie (ss), Rainbow (rr). Rice (1) (ss). Rock (r). 
Round (1) (rrr), Round (2) (rr), Rudolph (rr), Sand (3) (rr), Sand (4) 
(rrr). Shell (ccc), Silver (2) (r). South Turtle (r), Tamarack (rr). Upper 
Nemahbln (rr), Upper Turtle (rr), V^aubesa (rr), V^lnnebago (r). 



• :•• 
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Lemmermann follo\<ki*^iVille in placing the alga as a synonym of 
Brann's old gmni.&loeococctLS but I prefer to follow G. S. West's 
practice and Qoos^r the two genera distinct. The ordinary vegetative 
condition*ii} ea^y recognized but the rather rare palmella stage may be 
misti^p.f(Mr one of the limnetic Tetraspora species. 



• • • 
• •• • 



TETRASPORA Link 1809. 



• •• • • 
. • • • 



Colonies macroscopic or microscopic; attached or free-floating; gelat- 
inous ; spherical, cylindrical, expanded, or variously lobed. Cells spher- 
ical, generally in groups of four towards the periphery of the homo- 
geneous, hyaline, gelatinous colonial envelope. Sometimes irregularly 
distributed within the gelatinous colonial envelope. Chloroplast cup- 
shaped, parietal ; sometimes diffuse ; with one pyrenoid. Each cell with 
two or four long, hyaline, gelatinous bristles (pseudocilia). 

Asexual reproduction by the direct metamorphosis of vegetative cells 
into biciliate zoospores. 

Sexual reproduction by a division of vegetative cells to form 4-8 
bilciliate zoogametes that fuse in pairs. 

Tetraspora lacustris Lemmermann. PL 19, Figs. 6-6. 

Bot Cent. 76: 152. 1898; ForschungBbr. a. d. Biol. Stat, za Pldn 7: 118, pi, 1, 
fig. 13. 1899. 

Colonies microscopic; spherical, elongate, or irregular in shape; al- 
ways free-floating. Cells spherical, generally in groups of four and 
with pseudocilia 6-S times as long as the diameter of the cell. Chloro- 
plast single, cup-shaped, and parietal ; with or without pyrenoids. (Eu- 
planktont) . 

Diam. cells 7-10 fi; diam. colonies up to 300 fi. 

Crawling Stone (sbb), Fence (rrr). Long (8) (sss). Mud (2) (ass), Pike 
(rrr). 

Small colonies frequently resemble palmella stages of Sphaerocystis 
Schroeteri but Tetraspora may be recognized by the pseudocilia. In 
case of doubt it is always advisable to stain with saf ranin to bring out 
the pseudocilia. 

GLOEOCYSTOPSIS G. M. Smith 1916. 

Cells elongate-cylindrical, with rounded ends and more or less curved. 
Cells aggregated in fours or eights within a homogeneous gdatinous 
sheath. Colonies spherical to ovoid and composed of an indefinite num- 
ber of these aggregates. Colony not enclosed by a gelatinous sheath. 
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Chloroplast of young cells single, laminate, parietal, with one pyrenoid ; 
diffuse in old cells. 
Beproduction, aside from vegetative cell division, unknown. 

Gloeocystopsis UMNEncus G. M. Smith. PL 20, Figs. 1-2. 

Bull. Torr. Bet CI. 48: 476, pt. 24, fiff. 12. 1916. 

Cells 4r-6 fi broad, 10^15 p, long. Cell iiggregates 25-30 fi in diam. ; 

colonies up to 125 fi in diam. (Euplanktont). 

Bear Trap (rr), Beaverdam (rrr). Catfish (rr), Harris (rrr), Little Bass 
(2) (rrr). 

A species that combines the general external morphological character- 
istics of Oloeocystis and the cell shape of Nephrocytiwm. 

PLANKTOSPHAERIA G. M. Smith 1918. 

Cells spherical, embedded in a copious, homogeneous, hyaline, gelat- 
inous envelope. At first solitary, later irregularly distributed within 
the gelatinous envelope. Mature cells with several parietal, polygonal, 
flattened chloroplasts each of which contains a single pyrenoid. 

Reproduction by liberation of daughter colonies through the breaking 
down of the gelatinous colonial envelope. 

PLANKTOSPHAERIA OELATiNOSA G. M. Smith. PL 20, Figs. 3-6. 
Trans. Wis. Acad. Scl., Arts, ft Lett 10": 627, pi. 10, figs. S-11. 1918. 

Specific characters as described above. (Euplanktont). 
Diam. cells 4.5-25 fi ; colonies up to 150 fi in diam. 
Browns (rr), Mendota (r). 

The general appearance of the colony suggests Sphaerocystis 
Schroeteri but P. gelatinosa differs in the numerous parietal chloroplasts 
of each ceU. 

ASTEROCOCCUS Scherffel 1908. 

Cells spherical or sub-spherical, solitary or in colonies, with a wide, 
homogeneous or lamellated, gelatinous envelope. Chloroplast single, 
central, star-shaped, the astral radiations ending in a disc at the cell 
wall. Pyrenoid single, at the center of the chloroplast. Certain species 
with two peripheral vacuoles and an eyespot. 

Asexual reproduction by vegetative cell division and biciliate sub- 
spherical zoospores. 

Sexual reproduction unknown. 
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AfiTEROCoccus LiMNETicus G. M. Smith. PL 20, Figs. 7-10. 

TrftnB. Wis. Acad. Sci., Arts, ft Lett 19* : 627, pi. 10, figs, 3-6. 1918. 

Colonies spherical, rarely ovoid, of 4-8-16 spherical cells widely 
separated from one another and lying within a hyaline, homogeneous, 
gelatinous matrix. Chloroplast single, star-shaped, with 4 or 8 (rarely 
16) rays coming from a central mass and ending in a disc at the cell 
wall. Pyrenoid single, at the center of the chloroplast. (Euplanktont). 

Diam. cells 7.5-35 /jl ; colonies up to 125 fi in diam. 

Chain (r), Clam (sss). Crooked (rrr), Deer (rrr), Des Moines (rr), Dummy 
(88), Fish (888), Half Moon (rr), Hlllman (rrr), Horseshoe (1) (ss), Horse- 
shoe (2) (rr), Howey (rr), Lac Court OrelUes (as). Lake of the Woods (rr). 
Long (1) (r), Nancy (r), North Twin (rrr), Owen (cc), Resenre (r), Rooney 
(rr), Sand (1) (r*), Sand (3) (r), SheU (cc), Whltefish (sss). Wild Gtoose 
(rrr). 

The shape and cellular arrangement in colonies of this species is 
qnite similar to that of Sphaeracystis, but a sharp distinction exists in 
its star-shaped chloroplast, a type of chloroplast that is very nncommon. 
The alga is widely distributed in the lakes of northwestern Wisconsin. 

Family DICTTOSPHAERIACEAE. 

Celb in spherical or ovoid colonies, the number in young colonies a 
multiple of two, in older colonies indefinite. Colonies with or without 
a gelatinous envelope. Cells held together in fours or eights by the 
persistence of the old mother cell wall in repeatedly branching four- 
armed thongs or irregular threads. Chloroplast single; cup-shaped, 
or filling the entire cell; with one pyrenoid. 

Reproduction by the division of cells into autospores which remain 
attached to mother colony until accidentally broken away. 

KEY TO THB GENERA. 

Colony enclosed in a gelatinous sheath Dicttosphaebtctm 

Colony not enclosed in a gelatinous sheath. 

Cells spherical Westblla. 

Cells ovoid to renlform Dimorphoooccus 

DICTYOSPHAERIUM Nageli 1849. 

Cells spherical, ovoid, or reniform, connected with one another by 
cruciately or dichotomously branching threads. Colony enclosed by a 
hyaline, homogeneous, gelatinous envelope that is spherical or ovoid in 
shape. Chloroplast single, parietal, cup-shaped, with one pyrenoid. 
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Beprodnction by the division of the cell into 2 or 4 daughter cells 
which remain connected to the colony by the old mother cell wall that 
divides into 2 or 4 parts to form the branching thread system connect- 
ing the cells. Zoospores reported but their existence is very doubtfuL 
Besting akinetes known. 

KEY TO THE SPECIES. 

Mature ceUs oYoid D. Ehbenbebgianitm 

Mature cells spherical D. Pulohsllux 

DiCTYOSPHAEBiUM Ehrenbebgianum Nagcli. PL 20| Figs. 11-12. 

Gatt. einx. Algen, 78, pi. 2, figa. Ei^^W. 1849. 

Colonies spherical to ovoid, rarely containing more than 30 cells. 
Cells ovoid to ellipsoid when matore. Chloroplasts 1-2, parietal, lami- 
nate, generally with a single pyrenoid. (Facultative Planktont). 

Cells 4-7 fi broad; 6-10 fi long. 

Clear (rr), Kegonsa (rrr>, Mendota (rr). 

DiCTTOBPHAESiuM puLCHELLUM Wood. PI. 20, Fig. IS; PI. 21, Fig. 1. 
Smithsonian cent, to knowl. 10, No. 241: 84, pZ. 10, fig. 4. 1872. 

Colonies spherical to broadly ovoid, of 4-8-16-32 or many cells lying 
near the periphery of the hyaline, homogeneous, gelatinous envelope. 
Cells spherical w}ien mature, spherical to ovoid when young; generally 
in fours at the ends of a repeatedly branching system of threads. Chloro- 
plast single, parietal, cup-shaped, with one pyrenoid. (Facultative 
planktont). 

Diam. cells 3-10 /t. 

Amicoy (ss). Balsam (rrr), Bear (1) (ss), Bear (2) (r), Bettine (s), Big 
Butternut (r), Birch (1) (r). Birch (2) (rrr), Blake (ss), Bone (r), Boulder 
(rrr), Canteen (rr), Carson (sss), Catfish (r), Catherine (rrr). Center (r), 
Chain (rr), Chetac (ss), Chetek (ss). Crab (s). Cranberry (rr), Crawling 
Stone (rrr). Deer (rr). Diamond (rr). Duck (cc). Dummy (sss). Eagle (rr), 
Elizabeth (rrr), Fish trap (rr), Granite (ss). Grassy (rr), Grindstone (rr), 
Half Moon (rr). High (rr), HiUman (ss). Horse (rr). Horseshoe (1) (rrr). 
Horseshoe (2) (ss), Howey (rr), Jag (rr), Kawaguesaga (rr), Kegonsa (r), 
Kitten (rrr), Lac Court Oreilles (ss), Lac du Flambeau (rr), Llndy (rr). 
Little Bass (1) (rr). Little Bass (2) (rr). Little Butternut (rr). Little Crooked 
(rrr), Little Rice (2) (sss). Little Wood (sss). Long (1) (rrr). Long (3) 
(rrr). Loon (r), Loveless (rr). Lower Turtle (r), Lynx (rrr), Mendota (ss), 
Mercer (rrr), Middle McKenzie (rrr), Monona (ss). Mud (2) (rr), Mudhen 
(rr), Nagawicka (rrr), Nancy (r), Nicaboyne (rr), North Turtle (r), Ocono- 
mowoc (r), Okauchee (rr). Old Taylors (rr), Owen (rrr). Palmer (rr), Pe- 
waukee (rr). Pine Tree (sss), Pokegama (1) (r), Pokegama (3) (c). Poor 
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Farm (rrr), Prairie (c), Resenre (rr). Rice (as), Rock (rr), Rooney (rr), 
Rose (888), Rosen (rr), St Croix (rrr), Sand (3) (rrr), Shell (cc), Slshe- 
bogema (rr), 6outh Turtle (rr), Spirit (r), Tamarack (88s), Tendertoot (rr), 
Tied Canoe (rrr), Travia (rr), Upper Nashotah (saa), Upper Nemahbin (rr), 
Vermilion (r), Wapagoasett (rrr), Waubeaa (aa). White Aah (aas), Whlteflah 
(rr), White Sand (rr). Wild Goose (a), Winnebago (aaa). 



DDIORPHOCOCCUS A. Braun 1855. 

Cells in groups of four and held in an irregolar free-floating colony 
by the branching remains of the old mother cell wall. Colony not en- 
closed by a gelatinous envelope. Each aggregate of four cells lying in 
one plane with two cells ovoid to cylindrical with rounded ends, and two 
cells renif orm to cardioid. Chloroplast of young cells single, parietal, 
laminate, with one pyrenoid; chloroplast of old cells occupying the 
entire cell. 

Reproduction by the division of any cell into four daughter cells 
which remain attached to the colony by the threadlike remains of old 
cell wall until accidentally broken away. 

DiMORPHOGOGGUS LUNATUS A. Braun. PI. 21, Fig. 5. 

Alg. Unicell. 44. 1855; Rabenhorat, Fl. Eur. Algarum 8: 86, figs. a-<; (p. 6). 
1868; O. S. West, Brit. Fresh w. Algae 221, figs, 93a-93b. 1904. 

Cells of each group of four alternately arranged (in vertical view) 
the central cells cylindrical with rounded ends, the terminal cells reni- 
form to cardioid. (Facultative planktont). 

Cells 4-15 fA broad, 9-25 /l long. Colonies up to 150 fi in diam. 

Bear (2) (rr), Bear (3) (rr), Beaverdam (rrr). Blue 6111 (rrr), Catfish 
(rr), Des Moines (rrr), DevUs (2) (rr). Horseshoe (1) (rr), Horseshoe (2) 
(rrr), Kegonsa (rrr), Lindy (rr), Minocqua (rrr), Mud (1) (rr), Pike (rr), 
Pine (1) (rr), Pine Tree (rrr), St. Croix (rrr), Shell (rrr). 



WESTELLA de Wildeman 1897. 

Cells small, spherical to sub-spherical, grouped in fours (rarely 
eights) in irregular, free-floating colonies containing 30-100 cells ; the 
colony being held together by the non-gelatinizing remains of the old 
mother cell walls. Colonies without a gelatinous envelope. Chloro- 
plast cup-shaped and parietal, or entirely filling the cell, with or with- 
out a pyrenoid. 

Reproduction by the division of any cell to form 4-8 autospores that 
remain connected with the mother colony until accidentally broken 
away. 
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KEY TO THE SPECIBS. 

Groups witli cells quadrate or pyramidate W. Botbtoides 

Groups with cells in a linear series W. LnnsABis 



Westella botbyoides (W. West) de Wildeman. PL 21, Fig. 4. 

Bull. Herb. Boiss. 5: 632. 1897. 

Tetracoccus hotryoides W. West, Jour. Roy. Micr. Soc. 1892: 735, pi. 10, 
flga. 43-48. 1892. 

Colonies irregularly shaped, without a gelatinous envelope, generally 
containing 40^0 cells. Cells spherical, pyramidately or qaadrately 
arranged in groups of four (rarely eight). Chloroplast single, cup- 
shaped or entirely filling the cell; with or without a pyrenoid. (Facul- 
tative Planktont). 

Diam. cells 3-9 ^ 

Blake (rrr), Fishtrap (rr), HlUman (rrr), Horse (rrr). Horseshoe (1) (rr), 
Jag (r). Little Bass (2) (rr). Little Butternut (rrr), Little Crooked (rr), 
Mendota (rrr), MiU (rrr), Nancy (rr). Pine Tree (rr). Round (3) (rr), 
Sishebogema (rr). 



var. MAJOR G. M. Smith. 

Trans. Wis. Acad. Sci., Arte, ft Lett. 10^ : €28. 1918. 

Cells larger than the typical form, otherwise the same. 
Diam. cells &-13 [jl 

Whiteflsh (rr). 

Westella linearis sp. nov. PI. 21, Figs. 2^. 

Colonies of irregular shape, rarely containing more than 40 cells. 
Cells spherical, always in groups of four and arranged in a linear 
series. Remains of old mother cell walls that hold the colony together 
very inconspicuous. Colony without a gelatinous envelope. Chloro- 
plast single, parietal, without a pyrenoid. (Euplanktont f). 

Diam. cells 3-6 /i. 

Pine Tree (rr). 

In the arrangement of the cells this species is quite unlike the other 
members of the genus but since the cells are in groups of four that are 
held together by the remains of old mother cell walls it seems better 
to place it in this genus than in Crucigenia. 
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Family PROTOCOCCACEAE. 

Cells solitary and spherical; or in colonies containing an indefinite 
number of cells that are spherical and mntoally compressed or in very 
short irregular filaments. Cell wall delicate to heavy, smooth or vari- 
onsly scnlptared. Chloroplast single, parietal and disciform, with or 
without pyrenoids. Cells capable of vegetative division. 

Beproduction, aside from v^etative division of cells, by zoospores or 
aplanospores. 

KBT TO THE OBNERA. 

Cell wall thin, amooth Chlobklla 

Cell wall thick, sculptured Tbochisgi^ 

CHLOBELLA B^erinck 1890. 

Cells small, spherical ; solitary or in small colonies of indefinite shape. 
Chloroplast disciform to cup-shaped, with or without a pyrenoid. 

Beproduction by the division of cell contents into 2-4-^ daughter 
cells, liesting akinetes known. 

CHiiOBELiiA vuiiOABis Bcycrinck. PI. 22, Fig. 1. 

Bot Ztg. 48: 758, pi. 7, figs. 2«-2b. 1890. 

Cells spherical, generally solitary. Chloroplast parietal, cup-shaped, 
with or without a pyrenoid. Cell wall smooth and delicate. (Faculta- 
tive Planktont). 

Diam. cells 5-10 fu 

Mendota (rr). 

C wigoris is a minute alga and one that is easily overlooked. The 
record of its occurrence in Lake Mendota is based upon its isolation by 
pure culture methods from a plankton catch. It is very probable that 
it is present in other lakes but has been overlooked. 

TBOCHISCIA. Kutznigl845. 

Cells spherical to sub-spherical, solitary or in small clumps. Cell 
wall fairly heavy, areolate or ornamented with spines, denticulations, 
ridges, or other projections. Cells generally containing several parietal 
disciform chloroplasts each with a pyrenoid. 

Beproduction by vegetative cell division or the formation of 4-16 
aplanospores that are liberated by the dissolution of the old mother 
cell wall. 



WIBCONBIN PHYTOPLJLNKTON 109 



Tbochiscu BEncuLARis (Beiiisch) Hansgirg. PI. 22, Fig. 2. 

Hedwlgia 27: 129. 1888. 

' Acanthococcua reticularia Reinsch, Ber. d. D. bot. Ges. 4: 242, pi. 12, ilg$, 
24«-24b. 1886. 

Cells generally solitary, spherical. Cell wall fairly thick and covered 
with linear ridges that intersect to form 50-70 polygons on the surface 
of the cell. ( Tychoplanktont ) . 

Diam. cells 24-32 /x. 

wildcat (rrr). 



Family AUTOSPORACEAE. 

Cells solitary or in colonies that are generally of a definite shape and 
without a gelatinous envelope. Cells variously shaped ; with a single 
chloroplast and pyrenoid as a rule. Cells incapable of vegetative divi- 
sion to form two similar daughter cells. 

Reproduction by division of cell contents into 2-4-8-16-32-64 cells 
which assume the shape of the mother cell before their liberation (auto- 
£>pores). In the colonial species the autospores from any one cell are 
organized to form the new colony (autocolony) before their liberation. 
Motile asexual reproductive bodies or sexual reproduction unknown. 



KEY TO THB SUBFAMILIES. 

CeUs soUtary. 

Cells angular Tbtraedbbax 

Cells not angular. 

Ornamented with long spines or setae MioBAamnB^jB (p. p.) 

Not ornamented with spines or setae. 

Length of oeUs several times the diameter Selenastbeab (p. p.) 

Length of ceUs not more than twice the diameter.... Ooctsteae (p.p.) 
Cells in colonies. 
Ornamented with long setae or spines. 

Coenobe capable of growth in three directions MicBACTnnKAi: (p.p.) 

Coenobe a fiat plate CaucioEinKAK (p. p.) 

Not ornamented with setae or spines. 
Number of cells in coenobe always a multiple of two. 

Coenobe flat Cbuoigbnieab (p. p.) 

Coenobe spherical or cells radiating from a common 

center < Coela.stbeak 

Number of cells not a multiple of two in. every case. 

Cells elongate, straight or curved Selenastbeae (p. p.) 

Cells spherical, ovoid, or reniform Ooctsteai: (p. p.) 
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SnbfamUy OOCTSTEAE. 

Cells spherical, ovoid, or renif orm ; solitary or in temporary colonies. 
Daughter cells retained within old mother cell wall for some time after 
their formation. Walls generally thick and cells with one to many 
chloroplasts. 

KEY TO THB GENBRA. 

Cells within old mother cell wall separated by a dark gelatinoiu 

mass Olobotabnium 

Cells within old mother cell wall not separated by a dark gelat- 
inous mass. 

CeUs ovoid to elliptic, never curved Oootstib 

Cells ovoid to reniform, frequently curved Nsphboottzxtm 

OOCYSTIS Nageli 1845. 

Cells ovoid, ellipsoid^ or cylindrical with rounded to somewhat pointed 
ends, generally symmetrical but never curved. Cell wall smooth, with- 
out spines, frequently with nodular thickenings at the poles. Chloro- 
plasts one to many; parietal, disciform, stellate, or reticulate; with or 
without pyrenoids. Cells solitary or in temporary colonies of 2-4r-8-16 
or more enclosed by the partially gelatinized and greatly swollen old 
mother cell wall. 

Reproduction by a formation of 2-^1-8-16 autospores thai; remain 
within the old cell wall for some time. Three to four cell generations 
sometimes enclosed by the same wall. Tetraedronrlike resting spores 
with granulate walls have been observed. 

The genus differs from others in the expanded cell wall that encloses 
the cells in temporary colonies. Printz (Nyt. Mag. f. Naturvidensk. 
1913, p. 165) has recently monographed the genus and cleared up many 
points by collecting the published descriptions of species ; but there is 
great need of a series of cultural studies to determine the range of 
variation within the so-called "species" that are recognized at the 
present time. 

KEY TO THE SPECIES. 

Chloroplast stellate O. Natans 

Chloroplast disciform to laminate. 
CeUs with polar nodules. 

Sides of cells concave .0. Pandubifobmis 

Sides of cells convex. 
4 or more chloroplasts in each cell. 
CeUs with 4O-60 chloroplasts O. ERflacoaPBAESiA 
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Cells with 6-25 chloroplasta. 

Polar nodules conspicuous, 12-25 chloroplasts O. Soutabia 

Polar nodules not prominent, 4-10 chloroplasts O. Gbassa 

1-2 (rarely 4) chloroplasts in each cell. 

Cells elliptic, length 1% times breadth 0. Lacubtvis 

Cells oblong-cylindrical, length 2-3 times breadth 0. Subhabina 

Cells without polar nodules. 

Poles of cells rounded. 

Length of cells less than 12 /i O. Pubula 

Length of cells more than 12 fi. 

1-4 chloroplasts in each cell O. Bobgei 

8-10 chloroplasts in each cell O. EhjjFnoA 

Poles of cells pointed. 

Old cell wall enclosing colonies rounded O. Pabya 

Old cell wall enclosing colony sharply pointed.. O.GLosocrsTiFOBias 

OocYSTis FUSiLLA Hansgirg. PL 22, Fig. 3. 

Sitzbr. d. k. b5hm. Ges. d. Wiss. in Prag, Jahrgang 1800: 9. 1890; Printz, Nyt. 
Mag. f. Natunrldensk. 51: 181, pZ. 4, figs. 31-32. 1913. 

Cells cylindrical, poles rounded and without nodules. Chloroplasts 
2-3, parietal, laminate, without pyrenoids. Temporary colonies con- 
taining 2-4r-8 cells. (Tyehoplanktont). 

Diam. cells 4.5-6.5 /a ; length 8-12 f*. 

Tied Canoe (rr). 

OocYSTis BoRGEi Suow. PL 22, Fig. 4. 

Bull. U. S. Fish Comm. 22: 379, pi. 2, figs. VII^VIP. 1903. 

Cells broadly elliptic, length 1^ times the breadth; poles rounded 
but without nodules. Chloroplasts 1-4, parietal, laminate, each con- 
taining a single pyrenoid. Cells solitary or in families of 2-4-8 within 
an old mother cell wall. (Euplanktont). 

Cells 9-13 /JL broad, 9-17 p. long. 

Big (rr), Birch (1) (sss). Camp (r), Catfish (r). Devils (1) (rr), Duck 
(r), Found (rr), Green (2) (rr), Kawaguesaga (rr), Kitten (rrr), Long (2) 
(rr), Mendota (r). North Turtle (r), Pardee (rr), Rock (r), Winnebago (rr). 

OocYSTis ELLiPTiCA W. Wcst. PI. 22, Fig. 5. 

Jour. Roy. Micr. Soc. 1802: 736, pi. 10, fiff. 66. 1892. 

Cells oblong-elliptic, with poles rounded and without nodules. Chlor- 
oplasts 10-20, disciform, parietal, without ( T) pyrenoids. Cells rarely 
solitary, generally in families of 4r-8 within an old mother cell wall. 
( Tyehoplanktont) . 

Cells 11-12.5 fjL broad, 20-25 fi long. 

Amicoy (rr). 
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OocYSTis PARVA W. & G. S. West PL 22, Pig. 6. 

Jour, of Bot. 86: 835. 1898; O. S. West, ibid. 87: 228, pi. 894, flgB. 14-17. 1899. 

Cells broadly fusiform to elliptic, ends pointed but without polar 
nodules. Each cell with 1-3 parietal, laminate to disciform chloro- 
plasts, with or without pyrenoids. Cells solitary or in families of 2-4r-8. 
(Facultative Planktont). 

CeUs 4r-7 /JL broad ; 6-12 fi long. 

Beaver (1) (rr), Bettine (rr), Clear Crooked (rr), Cochrane (rrr). Crab 
(rrr), Deer (rr), George (rr), Half Moon (rr). Hooker (rr), Ldttle Bass (2) 
(rr), Lynx (rr), Mendota (rr), Muskallonge (rr), Palmer in). Pine (1) (rr), 
Rudolph (rr), Sand (1)' (rrr), Stone (rr)» Wolf (rr). 

* 

OoGYSTis OLOEOCYSTiFORMis Borgc. PI. 22, Fig. 7. 
Botaniska Studier tilL F. R. Kjellman 23, pi. 1, fiffi. l«-li>. 1906. 

Cells narrowly elliptic with ends pointed. Chloroplast single, pari- 
etal, without a pyrenoid. Cells in families of 2rA within the old cell 
wall, several cell generations frequently forming a single colony. Wall 
enclosing colony with pointed ends but no polar nodules. (Tychoplank- 
tont) . 

Breadth of cell 3-5.5 fi ; length &-15 /a. 

Lac Court OreiUes (sss). 

The old mother cell wall does not gelatinize as readily in this species 
as in others so that several cell generations are generally found in the 
same colony. The species is best recognized, however, by the sharply 
pointed ends of the colony wall. 

OocYSTis LACusTios Chodat. PI. 22, Figs. &-8. 

BuU. Herb. Bolss. 5: 119, pi. 10, figs. 1-7. 1897. 

Cells elliptic to broadly fusiform, somewhat pointed and with a 
nodule at the poles. Chloroplasts 1-3, laminate, parietal, with or with- 
out pyrenoids. Margins of chloroplasts sometimes irregular. Cells 
rarely solitary, generally in families of 2-4-8 within the old mother 
cell walL (Euplanktont). 

Cells 8-22 fi broad, 14-32 fi long. 

Big Butternut (rr). Bone (rr). Center (r). Chain (rr), Cbetek (r), Devils 
(2) (SB), Dummy (rr), Powler (rr), Hlllman (rr), Little Bass (2) (rr), 
Little Butternut (rrr). Long (2) (rrr), Long (3) (rrr), Mary (r), Mercer 
(rr), Piilmer (rr), Pokegama (3) (rr), Prairie (rr). Reserve (rr). Sand (4) 
(rr), Sishebogema (rrr). Upper Nashotab (rrr). Upper TurUe (sss). White 
Sand (rr). 
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OocYSTis SUBMARINA Lagerheim. PI. 22, Fig. 10. 

Bot. Not 1886: 45» flff, 1. 1886. 

Cells oblong-cylindrical; 2-3 times as long as broad, somewhat pointed 
and with a nodule at each pole. Chloroplasts 1-2, laminate, parietal, 
usually with a pyrenoid. Cells rarely solitary, generally in families 
of 2-4r-8-16 within the old mother cell wall. (Tychoplanktont). 

Cells 3-9 fi broad, 7-20 fi long. 

Camp (888), Upper Nemahbin (rr). 

OocYSTis soLiTARiA Wittrock. PL 22, Fig. 11. 

Bot Not 1870: 24, figs. 1-5. 1879. 

Cells ovoid to ellipsoid, solitary or in families of 2-4-8. Cell wall 
fairly thick and with conspicuous polar nodules. Chloroplasts numer- 
ous (generally 12-25), parietal, disciform to polygonal, with or with- 
out pyrenoids. (Facultative Planktont). 

Cells 7-20 fi broad, 14-35 fi long. 

Hooker (r), Sand (1) (rr). 

OocYSTis CRASSA Wittrock. PI. 22, Figs. 12-13. 

Bot. Not 1880: 117. 1880. 

Cells ovoid, length 1^ times the breadth, with a nodule at each pole. 
Chloroplasts 4-10 in number, fairly large, parietal, disciform to angu- 
lar, generally with a pyrenoid. Cells solitary or in families of 2-4r-8. 
Old cell wall enclosing the colony greatly distended. ( Tychoplanktont ) . 

Cells 10-20 A* broad, 14r-26 ^ long. 

St Croix (rr). 

OocYSTis EREMOSPHAERIA G. M. Smith. PL 23, Figs. 1-2. 
Trans. Wis. Acad. Sol., Arts, ft Lett 19*: 630, pi. 14, figs. 8-9. 1918. 

Cells ovoid, 1 14 to 2 times as long as broad. Solitary or in families 
of 2-4. Chloroplasts numerous (40-60), parietal, lenticular, each con- 
taining a single pyrenoid. Cell wall thick, with a conspicuous polar 
nodule. (Facultative Planktont ?). 

Cells 23-31 fjL broad, 35-45 fi lonp^. 

Beaverdam (rr), SlieU (ass). 
8 
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OOCYSTIS PANDURITORMIS VET. MINOR G. M. SmitlL PI. 23, Pig. 8. 
Bull. Torr. Bot CI. 48: 471, pi. 24, fig. 2. 1916. 

Cells oblong-ovoid, 2 to 2i^ times as long as broad, sides slightly 
concave and poles with a conspicuous nodule. Chloroplasts numerous 
(15-25), parietal, disciform, and each containing a pyrenoid. Cells 
solitary or in families of 2-4r-8. (Tychoplanktont). 

Greatest diameter of cells 12-15 /*, median diameter 11-14; length 
30-35/1. 

Star (rr). 

This is the only species of the genus where the sides of the cells are 
concave. 

Oocystis natanB var. major var. nov. PI. 23, Figs. 4-Ck 

Cells ovoid, without a conspicuous polar nodule. Chloroplasts 4r-8, 
parietal, star-shaped or irregular, each chloroplast with a pyrenoid. 
More than two cell generations rarely found within the same mother 
cell wall. (Facultative Planktont). 

Cells 16-25 ft broad, 31-38 /t long. Families up to 90x120 /*. 

Birch (2) (bes), Chetae (s), Rice (1) (rr). 

Lemmermann founded the genus Oocystella upon this stellate nature 
of the chloroplast (Zeits. f. Fischeri u. d. Hilfsw. 11: 103. 1903) but 
the genus has not been recognized and the single species is placed in 
Oocystis. 

NEPHROCYTIUM Nageli 1849. 

Cells ovoid, reniform, or oblong-elliptic; generally in colonies of 
2-4-8-16 cells within the partially gelatinized remains of the old mother 
cell wall. Arrangement of cells in young colonies spiral, in old colonies 
irregular. Chloroplast single and expanded at first, later fragmenting 
and becoming diffuse ; pyrenoid single. 

Reproduction by the formation of 2-4-8-16 autospores in each cell. 

Nephrocytium Agardhianum Nageli. PI. 23, Figs. ft-7. 
Gatt. einz. Algen 79, pi. 3, figs. Ca-CP. 1849. 

Cells reniform, generally spirally arranged in young colonies. Chlor- 
oplast single, parietal, laminate, and with one pyrenoid in young cells ; 
diffuse in old cells. (Tychoplanktont). 

Cells 2-12 ft broad, 6-28 ft long ; colonies up to 60 /a long. 

Bear (3) (rrr). Bear Trap (rrr), Camp (rr), HlUman (rr). Little Bass 
(rrr). Mendota (rr). Mill (rrr). 
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GLOEOTAENIUM Hansgirg 1890. 

Cells spherical, ovoid, or variously flattened; solitary or united in 
colonies of 2-4r-8 cells enclosed by a non-expanded mother cell wall and 
separated from one another by a dark colored gelatinous mass that lies 
between the cells. Colonies rectangular, with rounded comers in front 
view ; oblong with sharp comers in side view. Cell wall thick, distinctly 
lamellated ; old cell wall enclosing the colony frequently with folds and 
gelatinous discs opposite the cells. Chloroplast entirely filling cells; 
with or without a pyrenoid. 

Reproduction by autospores and aplanospores. 

Gloeotaenium Loitlesbergerianum Hansgirg. PI. 2S, Figs. ft-9. 

Sitzbr. d. k. b5hm. Ges. d. V^iss. in Prag, Jahrgang 1890: 10. 1890; Transeau, 
Bot. Gaz. 55: 66, pi. Z, figs, 1-24. 1913. 

CeUs spherical to ovoid, completely filling the space inside of old 
mother cell wall. (Tychoplanktont). 

Diam. cells 20-30 /*; length 2-celled colonies 40-70 fi breadth 22-40 fi; 
thickness 20-30 fi. 4-celled colonies 40-70 fi broad, 40-80 fi long. 

Big Butternut (rrr). 



Sub-family TETRAEDREAE. 

Cells always solitary, without a gelatinous envelope, flattened or 
isodiametric, triangular, quadrangular, or polyangular; angles simple 
or produced into spines or long hyaline setae. 



KEY TO THE GENERA. 

Cells simple or with fairly stout spines at angles Tetbakdbon 

Cells with long hyaline setae at angles Poltedbiopsis 



TETRAEDRON Kiitzing 1845. 

Cells solitary, free-floating, flattened or isodiametric, triangular, 
quadrangular, or polyangular. Angles simple or produced into simple 
or furcate spines. Cell wall smooth or verrucose. Chloroplasts one to 
many, parietal, disciform to angular ; or completely flUing the cell ; with 
or without pyrenoids. 

Reproduction by division of cell contents into 4-8 autospores that 
are liberated by the rupture of the old mother cell wall. 
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KEY TO THE SPECIES. 

Angles of cells never produced into processes. 
Corners of cells without spines. 

Cells triangular T. Muticum 

Cells quadrangular T. Minimum 

Comers of cells with spines. 
All cell corners in the same plane. 

Cells triangular T. Trigonum 

Cells with more than three angles. 

Cells with four angles T. Rlgulare v. Incus (p. p.) 

Cells with five angles T. Caudatum 

All cell corners not in the same plane. 
Cells quadrangular. 

Pyramidal cells T. Reoulark 

Halves of cells twisted over one another. 
Wall smooth. 

Angles delicately tapering T. Victobieab var. Majok 

Angles strongly convex T. Regui^\be var. Tobsum (p. p.) 

Wall verrucose T. Verrucosum 

Cells five-angled T. Pextaedricum 

Angles at corners produced into processes. 

Processes always unbranched T. Hastatum 

Processes always branched. 
Cells flattened and processes in the same plane. 

General outline of cell H-shaped T. Constricum 

General outline of cell not H-shaped. 

Processes long, conspicuously branched T. Graciijb 

Processes short, not conspicuously branched... .T. Lobtjlatum (p.p.) 
Cells isodiametric and processes not in the same plane. 

Processes short T. Enormk 

Processes long. 

With 3-5 series of branchings T. Lobulatum var. PoLYruRCATXJM 

Never more than three series of branchings. 
Diameter of cells always greater than the length 

of the processes T. Plaptctonicum 

Diameter of cell always less than the length of 

the processes T. Limneticum 

Tetraedron muticum var. punctulatum (Reinsch) de Toni. PI. 23, 

Figs. 10-13. 

Sylloge algarum 1 : 600. 1889. 

Polyedrium muticum var. punctulatum Reinsch, Notarisia 3: 49S, pi. 4, 
fla. 6. 1888. 

Cells small, trianprular, somewhat flattened. Sides of cells eonvex in 
front view. Corners sharp but without spines. Cell wall covered with 
small granules. ( Tychoplanktont ) . 

Diam. cells 15-20 fx; thickneas 8-10 /x. 

Beaverdam (rr). Deer (rrr), Sand (2) (rr). 
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Tktraedron trigonum (Nageli) Hansgirg. PI. 23, Pigs. 14-16. 

Hed^'igla 27: 130. 1888. 

Polyedrium trigonum Nageli, Gatt. elnz. Algen 84, pi. 4, figs. Bl«-Blb. 1849, 

Cells medium sized, triangular, flattened. Sides of cells generally 
concave, rarely straight. Corners with a single, stout, straight or curved 
spine. (Facultative Planktont). 

Diam. cells (without spines) 20-30 /i; length spines 8-10 /*. 

Crawling Stone (rrr). High (r), Pokegama (1) (rr), Rice (1) (rrr), Ten- 
derfoot (rr), Tied Canoe (rrr). 

var. SETiGERUM (Archer) Leramermann. PI. 24, Pigs. 1-4. 

Arkiv. for Botanik 2, No. 2: 110. 1904. 

Tetrapedia setigcra Archer, Quart. Jour. Micr. Sci. N. S. 12: 365, pi. 21, 
figs. 14-17. 1872; Grevillea 1: 46, ph 3, figs. 14-17. 1872; G. S. West, Brit. 
Fresh w. Algae 349. 1904; de Toni, Sylloge algarum 5: 113. 1907. 

Polyedrium trigonum var. setigerum (Archer) Schroder, Forschungsbr. a. d. 
Biol. Stat, zu Pldn 6: 23, pi. 1, fig. 6. 1898. 

Cells small, triangular, flattened, with a conspicuous emargination 
on each side in front view. Comers of cells rounded and produced into 
a long delieat<ily tapering spine. Chloroplast single, filling the entire 
cell ; with one pyrenoid. (Facultative Planktont). 

Diam. cells (without spine) 7-9 /i; length of spines 12-15 /i. 

White Ash (r). 

G. S. West and de Toni follow Archer in considering this organism 
a member of the Myxophyceae West stating; **T. setigera Archer is a 
beautiful little species known from N. W. Scotland and W. Ireland, 
which has been erroneously referred by some authors to the chlorophy- 
ceous genus Tetraedron. The cell contents of Tetrapedia setigera are 
homogeneous and of a pale blue-green color. ' ' The cell contents of the 
individuals that I have observed are distinctly grass green in color 
and contain a single pyrenoid. This pyrenoid has not been noted 
by cither Archer or Schroder. Since the shape and dimensions of 
the cells that I have found are exactly the same as those given by 
Archer I believe that I am dealing with the same organism that he 
described and one which is a member of the Chlorophyceae and not 
the Myxophyceae. 

var. GRACiLE (Roinsch) de Toni. PI. 24, Figs. 6-9. 

Sylloge algarum 1: 598, 1889; Prlntz, Kgl. Norske Vidensk. Selsk. Skr. 1015, 
No. 4: 29, ph 3, figs. 167-169. 1916. 

Polyedrium trigonum var. gracile Relnsch, Die Algenfl. d. mitt. Th. v. 
Franken 75: pi. 3, figs, la-lb. 1867. 

Tetraedron profeiforme G. M. Smith non (Turner) Brunnthaler, Trans. Wis. 
Acad. Scl., Arts. & Lett. 19*: 632. pi. 15, figs. 4-5. 1918. 
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Cells triangular, flattened, concavity of sides very marked. Angles 
of cells ending in short spines. Several parietal, disciform chloroplasts 
without pyrenoids. (Facultative Planktont). 

Cells 23-50 ^ broad ; 6-10 fi thick. 

Blake (rr). Chain (r). Cochrane (r), Fishtrap (rr). Horse (r), Lac Court 
OreUles (rr), lattle Bear (rr). Little Crooked (rrr), Loon (rr). Paddock (rrr). 
Palmer (rrr). Rice (1) (rr), Tenderfoot (r). Tied Canoe (rrr). White Ash 
(rr). Wolf (rr). 

In the second list of Wisconsin algae this alga was given as T. pro- 
teifarme but I am now convinced that it is T. trigonum var. gracUe. 
The cells reach a much larger size than that given by Beinsch and the 
excavation of the sides may be very much greater; in fact the cells are 
at times so delicate that they might be placed as Cerasterias species had 
not other individuals in the same collection the ordinary cell shape of 
r. trigonum var. gracUe, 

Tetraedron minimum (A. Braun) Hansgirg. PI. 24, Figs. 10-13. 
Hedwigia 27: 131. 1888; G. S. West, Brit Freshw. Algae 231, fig. 101a. 1904. 

Cells small, flattened, front view square or oblong with slightly 
rounded comers and concave sides. Side view fusiform-elliptic. Wall 
smooth or finely granulate. Chloroplast single, parietal, with one 
pyrenoid. ( Facultative Planktont) . 

Cells 6-20 II long, 5-8 fi thick. 

Beaver (2) (rrr). Camp (rr). Deer (rrr), Hillman (rrr), Horse (rr). Little 
Bass (2) (rrr), Little Doctor (rr), Mendota (rrr), Okauchee (rrr). Paddock 
(rrr). Round (3) (rrr). 

Tetraedron reoulare Kutzing. PI. 24, Fig. 14. 

Phycol. germanica 129. 1845. 

Polyedrium tetraedricum N&geli, Gatt. einz. Algen S4, pZ. 4, figs, B3»-B3b. 
1S49. 

Cells medium sized, tetragonal, generally pyramidal, sides concave, 
straight, or slightly convex. Angles with a single, heavy, short, blunt, 
spine. ( Ty choplanktont ) . 

Diam. cells (with spines) 14r-45 /t. 

Blake (rr). 

var. INCUS Telling. PL 24, Figs. lB-16. 

Sv. Bot. Tids. 6: 277, 274, fig. 12. 1912. 

Polyedrium regulare Chodat non Kutzing, Mat^r. pour la flore crypt. Suisse 
1*: 220, fig. 146. 1902. 

Cells small, tetragonal, flattened or pyramidal, sides slightly concave. 
Angles produced into a single short delicate straight or curved spine. 
(Tychoplanktont) . 
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Diam. cells (without spine) 13-18 /*; length of spines 7-8 /x. 
Poor Farm (rr). 

This is probably what Chodat has figured as T. regvlare. It differs 
from the typical form in the smaller size, constantly concave sides of 
the cell, and the delicate spines at the cell angles. 

var. TOBSUM (Turner) Brunnthaler. PI. 24, Figs. 17-18. 
in Pascher, SiisBwasserfl. Deutachl., ttsterr. u. d. Schw. 5': 150, fig. 163. 1916. 

Cells medium sized, tetragonal, with the two halves of the cells 
cruciately arranged. Sides of cells straight or convex. Angles of cells 
with a single short stout spine (Facultative Planktont). 

Diam. cells 25-40 fu 

Horse (sss). 

Over a hundred individuals were observed in the plankton catch 
from this lake and the twisting of the cell halves was a very constant 
character. 

Tetraedron victorieae var. major var. nov. PI 24, Figs. 19-22 ; 

PI. 26, Fig. 1. 

Cells medium sized, four-sided, with two deeply emarginate sides 
dividing the cell into two cruciately arranged halves. Sides of cells, 
in vertical view, broadly fusiform with acute apices. All angles of 
cells with a single heavy straight spine (Euplanktont). 

Cells (with spines) 30-60 /a long; 15-20 /& broad. 

Chain (r). 

The cell shape and the peculiar twisting of the two halves is identical 
with that of T. victorieae Woloszynska (Hedwigia 55: 203, pi. 6, figs. 
1-4. 1914) which is known from the plankton of Lake Victoria 
Nyanza, Africa. Measurement of about 25 Wisconsin individuals give 
the following variation in size, length 30-60 fi, breadth 15-20 ; whereas 
the length of the African individuals varies from 20 to 30 ii and the 
breadth 10-15 /*. 

Tetraedron verrucosum Q. M. Smith. PI. 25, Figs. 2-^. 
Trans. Wis. Acad. Sci., Arts, ft Lett ISH: 632. pi. 15, figs. 1-2. 191S. 

Cells large, tetragonal, pyramidate, or with the halves cruciate. Sides 
convex. Angles of cell terminating in a very heavy, blunt spine. Cell 
wall thick, verrucose. (Euplanktont). 

Diam. cells (with spines) 65-80 /l; length of spines 13-18 fi. 

Bear (1) (rr). 
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Tetraedron caudatum (Corda) Hansgirg. PI. 26, Figs. 4-7. 
Hedwigia 27: 131. 1888; G. 3, West, Brit. Fresh w. Algae 231. fig. 101b. 1904. 

Cells small, flattened, five-sided; four of the sides concave and the 
fifth deeply incised. Angles rounded and produced into a single 
straight spine that lies parallel with the flat side of the cell. (Tycho- 
planktont) . 

Diam. cells 6-22 fi ; length of spines 1-3.5 fi. 

Chain (rrr), East (rrr), Dutchmans (rrr). Horse (rr), Lake of the Woods 
(rrr), Mendota (rrr). Palmer (rrr), Heserve (rrr). Wild Goose (rrr). 

The notch at one side of the cell varies considerably in depth but 
is always deeper than the incurving of the other four sides. 

var. LONGISPINUM Lemmermann. PI. 26, Figs. 8-12. 

Bot. Cent. 76: 151. 1898;'Forschung8br. a. d. Biol. Stat, zu Plon 7: 117, ph 1, 
figs, 8-9. 1899. 

Spines on corners at right angles to the flat side of the cell, generally 
two pointing in one direction and three in the other. Spines much 
longer than in the typical form. (Euplanktont). 

Diam. cells (without spines) 8-18 /i; length of spines 3-8 /i. 

Pine Tree (r), Travis (sss) 

This is a sharply defined variety, differing from the typical form in 
the bending of the spines so that they lie at right angles to the plane 
of the cell. Lemmermann 's figure 9 show^s this very well but for some 
reason the cell in his figure 8 has no spines and so is not at all charac- 
teristic. 

Tetraedron pj:ntaedricum W. & G. S. West. PI. 26, Figs. lS-17. 

Trans. Linn. Soc. 2nd Ser. Bot. 5: 84, pi. 5, figs, 15-16. 1895. 

Cells small, five-cornered, with four corners in one plane and the fifth 
lying at an angle of 30-90 degrees. Corners subacute, each with a 
single, short, curved spine. Chloroplast single, parietal, with one pyre- 
noid. (Facultative Planktont). 

Diam. cells (without spines) 5.5-14 /*, (with spines) 9-20 fi. 

Soft (rr). 

r. penta'cdricum has not been observed since it was described from 
Madagascar by the Wests. Chodat considers it a synonym of T, can- 
d<iUnn (Corda) Han<?g. erroneously citing it as Teirapedia pentaedri- 
cum (Mater, pour la fl. crypt. Suisse V: 219. 1902). Isolation of this 
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alga in pure culture with the retention of its distinguishing character 
bhows that the Wests are correct in considering it a distinct species. 
It resembles T. caudatum in the size, number of comers, character of 
spines at the corners, and the concave sides ; but differs in having four 
comers in approximately the same plane and the fifth at an angle with 
the plane of the other four. There is considerable variation in the 
angle at which this fifth corner lies but it is never in the same plane as 
the other comers. The Wests (1. c. fig. 17) also describe a variety 
minima which, as the name implies, is smaller. I find that the variations 
in size of cells of the typical form in a pure culture include the dimen- 
sions set for the variety minima so that this variety cannot be recognized. 

Tetraedron hastatum (Reinseh) Hansgirg. PI. 26, Fig. 18. 

Hedwigia 27: 132. 1888. 

Polyedrium tetraedricum "var. hastatum Reinseh, Die Algenfl. d. mUt. Th. v. 
Franken 77, pL 5, figs. 3«-3t>, 1867. 

Cells medium sized, pyramidate, with the angles produced into long 
tapering and somewhat concave processes. Processes unbranched but 
having 2 or 3 short spines at the tip. (Tychoplanktont). 

Diam. cells (with processes) 28-36 /i; diara. base of process 8 /x. 

Horse (rrr). 

The general shape of the cell is similar to that of T. limneticum but 
there is no branching of the processes. 

var. PALATiNUM (Schmidle) Lemmermann. PI. 25, Figs. 19-21. 

Ber. d. D. bot. Ges. 20: (247). 1902. 

Polyedrium hastatum var. palatinum Schmidle, Ber. d. D. bot. Ges. 18: 148, 
149, ph 6, figs. 4-5. 1900. 

Cells pyramidal, with convex sides, angles produced into fairly deli- 
cate non-tapering processes about as long as the diameter of the cells. 
Processes unbranched but with three short spines at the apex. (Ty- 
choplanktont). 

Diam. cells (without processes) 4-14 /x; length processes about 10 /*. 

Horse (rr). 

The processes at the angles of the cell do not seem as much a part 
of the cell as in the typical form. Although both the typical form 
and the variety palatimim were found at the same station the two seem 
distinct and without transition forms. 
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Tetraedron constrictum nom. nov. PI. 26, Figs. 22-24. 

Tetraedron arthrodesmifarme var. lohulatum Woloszynska, Hedwigia 55: 
203, pi, 6, fig. 11. 1914. 

Cells mediom sized, tetragonal, flattened, two sides straight and two 
opposite sides concave. Angles produced into narrow slightly taper- 
ing processes which give the cell a decided H-shape. Ends of proc- 
essed generally dichotomoosly branched the branchlets ending in two 
short spines. ( Euplanktont) . 

Diam. cells (without processes) &--8 /&; length 18-25 fi; thickness 8 fu 
Length of processes 10-15 /*. 

Bone (rr). 

Wolosz3mBka has found these peculiar H-shaped cells in the plankton 
of Lake Victoria Nyanza, Africa and placed them among other varieties 
of r. arthrodesmiforme described at the same time. The variety lobu- 
latum is, however, sufficiently different from the other varieties to war- 
rant raising it to specific rank. Bone lake is the only station where it 
has been found but several individuals were seen in the catch from 
this lake. 

Tetraedron gracile (Reinsch) Hansgirg. PI. 26, Figs. 1-5. 

Hedwigia 28: 19. 1889. 

Polyedrium gracile Reinsch, Notarlsia 8: 502, pi. 7, figs, la-lc. 1888. 

Cells medium size, conspicuously flattened, rectangular, with flattened 
sides. Angles of cells produced into narrow processes that generally 
branch twice and end in minute spines. The primary branchings of 
the processes are at an angle of 90 degrees with one another and always 
parallel with a side of the cell. Each cell containing several, parietal 
disciform to laminate chloroplasts without pyrenoids. (Euplanktont). 

Diam. cells (without processes) 15-30 fi; (with processes) 35-80.^; 
thickness of cells 6-12 fi. 

Bear (1) (rr). Bear Trap (rrr), Blake (rr). Chain (rr), Elizabeth (rrr), 
Hillman (sss). Loon (rrr), Pine (2) (rr), Poor Farm (rr). Round (rr). Travis 
(r), Wapagossett (rr). 

Tetraedron- LOBULATUM (Nageli) Hansgirg. PI. 26, Pigs. 6-7. 

Hedwigia 27: 132. 1888. 

Polyedrium lobulatum NfigeU, Gatt einz. Algen 84, pL 4, figs. B4*-B4b. 1849. 

Cells medium sized, tetragonal, flattened, or pyramidal. Processes 
of angles with one or two short dichotomous branchings that generally 
do not end in spines. Sides of cells distinctly concave. Cells contain- 
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ing several parietal disciform chloroplasts without pyrenoids. (Tycho- 

planktont). 

DianL cells (with processes) 30-40 /ll 

Birch Island (rrr). Long (3) (rrr), Sand (2) (rr). 

The specimens from Sand lake were of particular interest since three 

showed the production of autospores (fig. 6). The chloroplast of old 

cells are frequently indistinct but they can be seen quite readily in 

young cells. 

var. POLYFtJBCATUM G. M. Smith. PI, 26, Fig. 8. 

Bull. Terr. Bot CI. 48: 480, ph 26, figs. 21-22. 1*916. 

Cells tetragonal, flattened or pyramidal; with concave, straight, or 
slightly convex sides. Processes at angles somewhat tapering, 3-5 times 
dichotomously branching, the ultimate branchlets with 2-3 minute 
spines. (Facultative Planktont). 

Diam. cells (without processes) 15-25 /*, (with processes) 35-70 /ll 

Beaverdam (r), Blake (rr), Bone (rr), Clare (rr), Fish (rr), Loon (rr), 
Muskallonge (rrr). Palmer (r), Pardee (r), Pine Tree (rr), Rice (1) (rr). 
Shell (rr), Wild Goose (rrr). 

Differing from the typical form in the greater branching of tho 
processes and from T. enorme (Ralfs) Hansg. in the much longer proc- 
esses. 

Tetraedron limneticum Borge. PI. 27, Figs. 1-3. 

Bot. Not. 1000: 5, pi. 1, fig. 2. 1900; W. St G. S. V^est, Trans. Roy. See. Edin- 
burgh 41: 507, pi. 6, figs. 10-11. 1905. 

Cells of medium size, tetragonal, pyramidal, the four angles being 
produced into one or two dichotomous branchings. Terminal branch- 
lets with 2-3 short spines. (Euplanktont). 

Diam. cells (with processes) 45-85 fi; diam. base of processes 8-12 /x. 

Chain (rr), Chetek (r), Clear (r). Crawling Stone (rrr), Deer (rr). Diamond 
(rrr), Island (rr), Kitten (rr), lattle Butternut (rr). Little Crooked (rrr), 
Mud (2) (r), Nancy (rr). Palmer (rr). Pine Tree (rr), Poplar (rr). Spirit 
(rrr). Squirrel (rr), Wildcat (rr), Wild Qooae (rrr), Wolf (rr). 

Tetraedron planctonicum G. M. Smith. PI. 27, Pigs. 4-5. 

Bull. Torr. Bot. CI. 48: 479, pi. 26, figs. 19-20. 1916. 

Cells medium-sized, four to five sided, sides concave to convex. Angles 
of cells produced into narrow, once to twice dichotomously branched 
processes. Ultimate branchlets with 2-3 short spines. Processes broad 
in front view, narrow in side or vertical view. (Euplanktont). 
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Diam. cells (without processes) 1&-30 /x; (with processes) 45-60 /i.. 

Cranberry (rr), Cochrane (rr), Devils (2) (sss), Granite (rr). Horseshoe 
(1) (rr), Lrlndy (rrr). Lost (rr), No Mans (rr), Prairie (rr), Rock (rr), Ver- 
milion (r). 

The chief difference between this species and T. limneticum is the 
greater size of the cells in proportion to the length of the processes. 



Tetrakdron enorme (Ralfs) Hansgirg. PL 27, Fig. 6. 

Hedwigia 27: 132. 1888; G. S. West, Brit. Freshw. Algae 231, fig. IOId. 1904. 

Cells irregularly tetrahedric, angles produced into short processes 
and sides emarginate. Processes generally bilobed and ending in short 
spines. ( Tychoplanktont) . 

Diam. cells 25-45 /i. 

Carson (rr), Cochrane (rr), Devils (2) (r), Horse (rrr). Horseshoe (2) 
(rrr), Lake of the Woods (rrr), Okauchee (rrr), Pine (2) (rr). 

POLYEDBIOPSIS Schmidle 1899. 

Cells solitary, generally tetragonal, flattened; rarely pyramidal cr 
with sides cruciate. Corners truncate and with 3-10 long, hyaline, 
slightly tapering setae. Chloroplast parietal or entirely filling the 
cell, pyrenoid single. 

Reproduction by the formation of 2-4-8 autospores through the divi- 
sion of the cell contents. 

PoLYEDRiOPSis SPiNULOSA Schmidlc. PI. 27, Figs. 7-8, 

Allg. Bot. Zeltschr. 6: 17. 1899. 

Tetraedron spinulosum Schmidle, ihid. 2: 193, fig. 2. 1896. 

Characters the same as those of the genus. (Euplanktont). 
Greatest diameter of cells 12-25 /i; length of setae about 40 ft. 

Horse (rr), Prairie (rrr). 

The general tendency among phycologists is to follow Wille's prac- 
tice and place the alga in a special sub-genus of Tetraedron, The 
setae on the cell angles are of the same type as those found on Lager- 
heimia and Micractinium so that Pohjedriopsis forms, in my opinion, 
a genus parallel with Tetraedron just as Lagerheimia does with Oocystis. 
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Sub-family MICRACTINIEAE. 

Cells solitary or in colonies; spherical or ovoid; with long hyaline 
setae or spines completely covering or restricted to certain parts of the 
cell wall. Chloroplast single and cup-shaped ; or laminate to disciform 
and from one to several in each cell. Chloroplasts generally with pyre- 
noids. 



KEY TO THE GENERA. 
CeUs spherical. 

CeUs organized into definite colonies MioBAcnifiuM (p. p.) 

Cells solitary. 
Wall covered with fine hair-like setae. 

•Setae thickened in lower third Acanthospheab&a. 

Setae not thickened in lower third GoLENKnriA 

Wall covered with delicately tapering spines Echinospha krktj. a 

Cells ovoid. 

Cells organized into definite colonies Micbactinium (p. p.) 

Cells solitary. 

Setae somewhat tapering Lagebheimia 

Setae not tapering Phanceia 

MICRACTINIUM Presenius 1858. 

Cells spherical or ovoid, in colonies of 4-32 or more, generally quad- 
rately arranged in one plane but sometimes tetrahedrically disposed. 
Cell wall delicate, with 1-7 long hyaline setae that are not thickened 
at the base lying on the free surface of the cells. Chloroplast single, 
parietal, cup-shaped ; with one pyrenoid. 

Reproduction by the division of contents of any cell to form a 4- or 
8-celled autocolony, the young colony being liberated by a rupture of 
the mother cell wall into four parts. Young coenobia frequently re- 
maining attached to the parent coenobe for some time. 

KEY TO THE SPECIES. 

Cells spherical M. PusnxuM 

Cells ovoid M. Quadrispinuic 

Micractinium pusillum Presenius. PI. 28, Figs. 1-3. 

Abh. Senckenb. Naturf. Ges. 2: 236, pi, 11, figs. 46-49. 1858; G. M. Smith, Bull. 
Torr. Bot. CI. 48: 477, pi. 25. fig. 18. 1916, 

Richteriella hotryoid€8 (Schmldle) Lemmermann, Hedwigia 87: 307, pZ. 10. 
figs. 1-6. 1898. 

Richteriella hotryoides forma fenestrata Chodat. Mat4r. pour la Acre crypt. 
Suisse 1»: 194, fig. 110. 1902. 
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Richteriella Ifotryoides forma tetraedrica Lemmermann, Arch. t. HydrobloL 
u. Planktonkde. 5: 307. 1910. 

Colonies of 4-8-16 or more cells in groups of four and disposed in a 
quadrate or pyramidate manner with the groups of f onr in turn pyra- 
midately or qnadrately arranged. Cells spherical, with 1-5 long, hya- 
line, delicately tapering setae on the face not adjacent to other cells. 
Chloroplast single, parietal, cup-shaped; with one pyrenoid. (Eu- 
planktont). 

Diam. cells (without setae) 3-7 ft; length of setae 20-35 fu 

filake (rrr), Bone (sss). Chain (sss), Chetek (rr), East (rr), Green (1) 
(rr). Hooker (rr), Horse (rr), Horseshoe (2) (rrr), Island (rrr), Little Bass 
(2) (r). Little Crooked (rrr), Loveless (r), Mendota (rr), Monona (oc), North 
Turtle (rr), Pokegama (3) (rr), Poor Farm (rr), Pope (rr), Prairie (rr), 
Round (1) (rr). Tenderfoot (rrr), Tied Canoe (rr), Wolf (rrr). 

Flat sixteen-celled colonies with a central opea space are the most 
common. Such colonies have been given the form name fenestraia but 
both it and the form tetraedrica are unworthy of recognition. On rare 
occasions large colonies are found; colonies containing over 750 cells 
having been collected from the plankton of Lake Monona. 

var. ELEQANS G. M. Smith. PI. 29, Fig. 1. 
Trans. Wis. Acad. ScL, Arts, ft Lett. 10': 631, pi. 12, fig, 4. 1918. 

Cells with 5-7 setae on the exposed face. Dimensions as in the 
typical form. ( Euplanktont ) . 

Rice (1) (rr). 

This seems to be a distinct variety since the cells of colonies from 
this lake all bore the large number of setae. 

MiCRACTiNiUM QUADRiSETUM (Lcmmermann) G. M. Smith. PI. 28, 

Fig. 4. 

Bull. Torr. Bot. CI. 43: 479, pi. 25. fig. 17. 1916. 

Cells ovoid, with 1-4 long, delicately tapering setae on the exposed 
faces. Chloroplast single, parietal, cup-shaped; with one pyrenoid. 
(Euplanktont). 

Diam. cells (without setae) 4r-7 /*, length 8-10 ft; length of setae 
23-40 /*. 

Bear Trap (rrr). Camp (rr), Cranberry (rrr), Eagle (rrr). 

The cells of this species are somewhat larger than those of M. ptmZ- 
lum and are distinctly ovoid. The character upon which the specific 
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name is based is quite misleading sinee the number of setae may vary 
from one to fonr. Colonies containing more than sixteen cells have 
not been observed and the cell arrangement has been quadrate in every 
case. 

GOLENKINIA Chodat 1894. 

Cells spherical, normally solitary; occasionally forming temporary 
colonies. Cell wall thin, sometimes enclosed in a thin gelatinous en- 
velope. Surface of cell covered with hyaline setae that are slightly 
tapering but not conspicuously thickened in the lower third. Chloro- 
plast single, parietal and cup-shaped or entirely filling the cell; pyre- 
noid single. 

Reproduction by the formation of autospores. Zoospores have been 
reported but their formation is doubtful. 

KEY TO THE SPECIES. 

Setae 25-45 m long G. Radiata 

Setae 12-lS m long G. Paucispina 

OoLENKiNiA RABUTA Chodat. PI. 29, Figs. 2-3. 

Jour, de Bot 8: 306, pi. Z, figs. 1-24. 1894. 

Cells spherical, solitary, sometimes in temporary colonies of four 
cells. Entire cell wall covered with long, delicate, hyaline setae. Chlor- 
oplast single, cup-shaped, parietal ; with one pyrenoid. (Euplanktont) . 

Diam. cells (without setae) 7-15 /*; length setae 25-45 /i. 

Green (2) (rrr), White Ash (rr). 

This and the following Golenkinia species have been made a sub- 
genus of Micractinium by Wille and that terminology followed in the 
second list but the colonial and solitary habit seem to me sufficiently 
diverse to warrant generic distinction. 

Golenkinia paucispina W. & G. S. West. PI. 29, Figs. 4-6. 

Trans. Roy. Irish Acad. 82, Sec. B: 68, ph 1, fig. 18. 1902. 

Cells solitary, spherical, with few to fairly numerous, short, delicately 
tapering, hyaline or dark setae. Chloroplast single, completely filling 
the cell, with one pyrenoid. (Euplanktont). 

Diam. cells (without setae) 15-18 /*; length setae 12-18 /*. 

Prairie (rr). 

The setae of the cells in Prairie lake were more numerous than tht 
Wests found them in individuals from the plankton of Lough Neagh, 
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Ireland. They were also dark colored and are more conspicuous than 
in other members of the Micractine<ie. 



ACANTHOSPHAERA Lemmermann 1899. 

Cells spherical, solitary, with a single cup-shaped chloroplast con- 
taining one pyrenoid. Cell wall thin, without a gelatinous sheath; 
covered with many long hyaline setae that are thicker in the lower 
third and then abruptly diminish to a very fine hair. 

Method of reproduction unknown. 

AcANTHOSPHAERA Zaciiariasi Lemmermann. PL 29, Pigs. ft-8. 
ForscliungBbr. a. d. Biol, Stat, zu Plon 7: 118, pi. 1, figs. 10-11. 1899. 

Characters as those of the genus. (Euplanktont). 

Diam. cells (without setae) 9-14.5 /*; length setae 30-35 fi. 

Horse (rr). 

The chief distinction between this genus and Golenkinm is the thick- 
ening of the lower part of the setae. 

Echinosphaerella gen. nov. 

Cells spherical, solitary. Cell wall thin, completely covered with 
heavy, long, hyaline, delicately tapering and slightly concave, homo- 
geneous spines. Chloroplast single, parietal, cup-shaped; with one 
pyrenoid. 

Reproduction unknown. 

Echinosphaerella linmetica sp. nov. PI. 29, Figs. 9-11. 

Characters as described above. (Euplanktont). 
Diam. cells (without spines) 9-12 /x. Spines 2.5-3 fi broad at base, 
20-25 fjL long. 

Horse (rr). 

The alga at once suggests a desmid zygospore, especially those of 
certain Staurdsirum species. In all desmid zygospores the chloroplast 
is not definite and since the alsra collected from Horse Lake has a 
single, well defined, cup-shaped chloroplast with one pyrenoid the pre- 
sumption is that it is a vegetative cell and not a zygospore. The 
nearest genus is Echinosphaeridixim Lemmermann where the setae 
covering the wall have a broad taperinjr gelatinous sheath at the base. 
In Echinoi^phxiercUa there is not a central hair-like seta with a gelati- 
nous covering, but a homogeneous spine of considerable thickness at the 
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base. Although the genus is provisionally placed in the Micractinieae 
its spines are quite different from those of other genera of the sub- 
family. 

LAGEBHEIMIA Chodat 1895. 

Cells solitary; ovoid, ellipsoid, or citriform. Cell wall firm, without 
a gelatinous sheath ; with long tapering setae that lie a short distance 
back from the poles or cover the entire walL Chloroplasts 1-1, pari- 
etal, laminate ; with or without pyrenoids. 

Reproduction by autospores that are generally liberated at once but 
which may remain inside the old mother wall a short time. 

KET TO THB SPECIES. 

Setae ooverlng entire ceU wall L. Dbobbohbb 

Setae confined to poles of the cell. 

Cells lemon-shaped L. CiTEcroBMiB 

Cells OTOid. 

Length of setae more than double that of ceU L. Lonoisbta 

LfCngth of setae less than doable that of oelL 

2-4 setae at each pole L. Subsalsa 

3-8 (generally 6) setae at each pole L. Ciuata 

Lagerheimia ciljata (Lagerheim) Chodat PI. 81, Figs. 1-2. 

Nuova Notarisia 10: 90. 1895. 

OocystU ciliata Lagerheim, ttfvsers Kgl. Vet-Ak. F5rh. 80, No. 2: 76, pi, 3, 
figs. 33-37. 1882. 

Chodatella ciliata (Lag.) Lemmemuum, Hedwigla 87: 310. 1898. 

Cells oblong-ovoid, with 3-7, hyaline, delicately tapering setae at 
each pole. Chloroplasts 1-4, parietal, laminate; each with a single 
pyrenoid. ( Enplanktont) . 

Breadth of cells (without setae) 6-18 /t; length (without setae) 10- 
21 fi. Setae 15-20 fi long. 

Kegonsa (rr), Mendota (sss). 

The setae of this species are not in definite whorls but distributed over 
the entire polar region. 

var. minor (Q. M. Smith) comb, no v. PL 31, Pig. 3. 

Chodatella ciliata Tar. minor G. M. Smith. Bull. Torr. Bot Gl. 48: 477, 
pi. 25, fiff. 16. 1916. 

Cells ovoid, with 6-8 setae at each pole. (Enplanktont). 
Diam. cells (without setae) 6-7.5 fi; length (without setae) 8-10 fu 
Setae about 20 fi, long. 
Muskallonge (rr). 

9 
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Laqerheimia subsaiaa. Lemmermann. PI. 80, Figs. 3-4, 

ForschungBbr. a. d. Biol. Stat zu Plan 6: 193, pi. 5, figs. 2-6. 1898. 
Ohodatella suhsalsa Lemmermann, Hedwigla 87: 310. 1898. 

Cells ovoid, with 2-A delicate setae at each pole. Chloroplast single, 
laminate, parietal; with one pyrenoid. (Enplanktont). 

Diam. cells (without setae) 2.5-8 /x; lengUi (without setae) 5-12 /*. 
Setae 7.5-26 /i long. 

Deer (nr), Qeneva (rr). 

Lagerheimia longiseta (Lemmermann) Printz. PI. 80, Pigs. 8-9. 

Skr. Vidensk. i KrlBtianla, Mat-Naturr. Kl. 1918", No. 6: 60. 1914. 

Chodatella longiseta Lemmermann, Hedwigla 87: 810, pi. 10, figs. 11-18. 
1898. 

Cells ellipsoid, with a whorl of 4r-10 long, hyaline, delicately tapering 
setae a short distance from each pole. Chloroplast single ( f ) , parietal ; 
without a pyrenoid (t). (Euplanktont). 

Breadth of cells (without setae) 5-8 /i; length (without setae) 9-13 ft. 
Setae 40-55 /a long. 

White Sand (bbs). 

The exceedingly long setae at once distinguish the species from all 
others. The arrangement of the setae in a whorl is best seen in an end 
view of a cell. 

var. major var. nov. PI. 80, Figs. 10-12. 

Cells ovoid, with somewhat pointed ends. With a whorl of 4-7 setae 
a short distance from each pole. Cells containing 1-2 laminate pari- 
etal chlordplasts each with a single pyrenoid. (Euplanktont). 

Breadth of cells (without setae) 12-15 fi; length (without setae) 
15-22 /I. Setae 45-60 ijl long. 

Blake (rr). Little Bass (2) (rrr). 

The variety is distinguished from the typical form by the more 
pointed and larger cells. 

Lagerheimia citriformis (Snow) comb. nov. PI. 30, Figs. 1-2. 

Ohodatella citriformis Snow, Bull. U. S. Fish Comm. 22: 389, pi. 2, figs. 
8^-8«. 1903. 

Cells ovoid to ellipsoid, with a small obtuse projection at each pole. 
Poles with a whorl of 4r-8 long, hyaline, delicately tapering setae at the 
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base of the polar projections. Chloroplast single, parietal; with one 
pyrenoid. ( Euplanktont ) . 

Breadth cells (without setae) 8-20 /a; length (without setae) 13-23 fx. 
Setae 25-35 /t long. 

Horse (rrr), Kegonsa (nr). 

This is the only species with polar projections that resemble the 
polar nodules of Oocystis. 

Lagerheihia Dboescheri (Lemmermann) Printz. PI. 80, Figs. 5-7. 

Skr. Vidensk. i Kristianla Mat.-Natary. Kl. 191^, No. 6: 60. 1914. 

Chodatella Droescheri Lemmermann, Ber. d. D. Bot Ges. 18: 98, pi. 3, fig, 12. 
1900. 

Cells ovoid to ellipsoid; with numerous hyaline delicately tapering 
setae covering the entire wall. Cells with 2-4 parietal, laminate 
chloroplasts ; each with a single pyrenoid. (Euplanktont). 

Breadth of cells (without setae) 5-12 /i; length (without setae) 9-16 
/A. Setae 15-22 /x long. 

Horse (rrr), Travis (r), Upper Nashotah (rr). 

FBANCEIA Lemmermann 1898. 

Cells ovoid, solitary or in colonies of 2-1; free-floating. Cells en- 
closed in a delicate gelatinous sheath (f). Entire cell wall covered 
with delicate hyaline setae that do not taper. Chloroplasts 1-3, pari- 
etal, laminate, with or without pyrenoids. 

Reproduction by autospores. 

Franceia ovaus (France) Lemmermann. PI. 81, Fig. 4. 

Hedwlgla 87: 308. 1898. 

Phythelios ovalis France, Notarisla 1894: 2, figs. 1-5. 1894. 

Cells ovoid to elliptic; with two chloroplasts. (Euplanktont). 
Breadth of cells (without setae) 7-10 ji; length (without setae) 13- 
17 fi. Setae 15-23 fi long. 

Pine Tree (rr). 

The minimal dimensions given above are somewhat smaller than those 
given by France but I feel that the Wisconsin organism should not bo 
considered a distinct variety until the variation in size of the typical 
form has been determined more fully. 

The recognition of the genus Franceia is open to question since the 
characters upon which Lemmermann bases the genus (number of 
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chloroplasts, presence of a vacuole, and cell division in one plane) are 
ones which might be found in any Lagerheimia species. The setae, 
however, are very delicate and do not taper so that the genus is pro- 
visionally considered distinct from Lagerheimia, 

Sub-family 8ELENASTBEAE. 

Cells elongate, straight or curved; with finely pointed ends or with 
ends rounded. Solitary or associated in colonies containing an indefi- 
nite number of cells. Colonies with or without a gelatinous envelope. 
Cells generally with one parietal chloroplast that is with or without 
pyrenoids. 



KEY TO THE GENERA. 
Cells solitary. 

Ends of cells produced into setae Schbocdkbia 

ESndB of cells not produced into setae. 

Chloroplast with an axial row of pyrenoids Clostibiopsis 

Chloroplast never with more than a single pyrenoid. AmasTBOOESMUs (p. p.) 
Cells in colonies. 
Colonies not enclosed in a gelatinous sheath. 
Cells straight, in loose fasiculate bundles or spirally 

twisted around one another Ankistbodsskxtb (p. p.) 

Cells c)UTed, with convex faces towards one another Seleztastbuic 

Colonies enclosed in a gelatinous sheath. 

Cells curred Kibchnkbdella. 

Cells straight. 

Colonies with cells in groups of two Elaktothbix 

Colonies with cells in groups of 2-4-8 Quadbiqula 



SELENASTRUM Reinsch 1867. 

Cells broadly to narrowly acicular, semilunar; joined by their con- 
vex faces into colonies of 4-8-16 or more cells without a gelatinous en- 
velope. Chloroplast single, parietal, laminate, on convex side of young 
cells ; entirely filling older cells ; with one pyrenoid. 

Reproduction by any cell forming 2-4r-8 autospores which, when 
liberated, have the arrangement of the cells in an adult colony. Auto- 
spores remaining attached to parent colony for some time. 

The statement is generally made that there are not more than six- 
teen cells in a colony but I have found that in the plankton of Wiscon- 
sin lakes the colonies sometimes contain over a hundred cells. 
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KBT TO THB SPEX:;iBS. 

Cells arcuate, never sickle-sliaped S^^ Wkstxi 

Cells arcuate to sickle-eliaped. 

Diameter of cells not exceeding 6 m S. GteAOnx 

Diameter of cells 5-8 m - S. Bzbbaianxjx 

Selenastrum gracile Beinsch. PI. 81, Fig. 6. 
D. Algenfl. d. mitt Th. y. Franken 66, pi. 4, figs. 3^8i>. 1867. 

Cells Innate to sicUe-shaped, quite narrow in proportion to their 
length. Apices of cells acute. Chloroplast single, laminate, parietal, 
on convex side of cell. Without a pyrenoid. (Facultative Planktont). 

Diam. cells S-5 /& ; length 15-30 fi. Distance between apices 8-20 /i . 

Bear (3) (rr), Chain (rr), Hillman (rrr), Horse (rr), Monona (r), 
Pokegama (1) (rr), Prairie (rr), Upper Turtle (rrr), Whiteflsh (rr). 

Differs from the next species in the more delicate cells. Possibly it 
should be considered a variety of S. Bibraianum and not a distinct 
species. 

Selenastrum Bibraianum Beinsch. PI. 81, Figs. 6-7. 

D. Algenfl. d. mitt Th. y. Franken 64, pi, 4, figs. 2a-2b. 1867. 

Cells in spherical to ovoid colonies of 4r-8-16 or more with their con- 
vex sides facing the center of the colony. Cells crescent-shaped to 
sicUe-shaped, gradually tapering to a fairly sharp apex. Chloroplast 
parietal, on convex side of and almost filling the cell ; pyrenoid single. 
(Facultative Planktont). 

Diam. cells 5-8 fi ; length 20-38 fi. Distance between apices 5-25 fi. 

Beaverdam (rr), Blake (rrr), Bone (rr). Deer (rrr), Little Bass (2) (rrr), 
Loyeless (rr), Mendota (rrr), Meta (r), Nancy (rr), Pewaukee (rr). Pine 
Tree (rr), Poor Farm (rr). Rice (1) (rr). Spirit (rrr), Squirrel (rrr). Ten- 
derfoot (rr), Travis (rr). White Ash (sss), Wolf (rr). 

All descriptions of 8. Bibraianum state that there are but four or 
eight cells in the colony but I have found that in Wisconsin lakes there 
may be over a hundred cells in the colony, the number of cells usually 
ceasing to be a multiple of two after there are more than sixteen cells 
in the colony. 

Selenastrum Westii sp. nov. PI. 81, Figs. S-IO, 

Selenastrum acuminatum O. S. West non Lagerheim, Jour, of Bot 60: 88, 
Hgs. 6ar-5s. 1912. 

Colonies of 2-4-8 cells irregularly arranged with their convex sides 
in apposition. Frequently dissociating into the individual cells when 
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mature. Cells lunate to arcuate, never sicMe-shaped ; gradually taper- 
ing to a sharp point. Chloroplast single, parietal on convex side of cell ; 
without a pyrenoid. (Facultative Planktont). 
Diam. cells 1.5-2.5 fu Distance between apices 15-18 fu 

Devils (1) (rr). 

The cells of this species are quite like those of Scenedesmus acwni- 
naius (Lagerheim) Chodat but their organization in the colony is quite 
different. West has recently investigated an organism which he con- 
siders identical with the SeUndsirum acuminatum described by Lager- 
heim. I have obtained West's organism in pure culture and find that 
the cell shape and colony organization is as he describes. The fortunate 
rediscovery of Lagerheim 's species from the plankton of Horse Lake 
shows that in the organization of the colony it is a Scenedesmus and 
that Chodat is entirely correct in removing the species from SelenasU 
rum. The organism that West found is, on the other hand, a true 
Selenastrum but is not the species which Lagerheim erroneously re- 
ferred to Selenastrum. 

ANKISTBODESMUS Corda 1838. 

Cells acicular to fusiform; straight, lunate, or sigmoid; ends of cells 
gradually tapering to a point; solitary or loosely aggregated without 
order in temporary colonies that are not embedded in a gelatinous en- 
velope. Chloroplast single, parietal, sometimes fragmented into smaU 
pieces ; with or without a pyrenoid. 

Reproduction by the formation of several autospores in any cell. 

KEY TO THE SPECIES. 

CeUs twisted around one another A. Spuialis 

Cells not twisted around one another A. Falcatus 

Ankistrodesmus falgatus (Corda) Balfs. PI. S2, Fig. 1. 

Brit. Desmidieae 180, p7. 34, flgs. 3«-3b. 1848; G. S. West, Brit. Fresh w. Algae 
223, fig, 94a. 1904. 

Cells acicular to narrowly fusiform, tapering very gradually to acute 
apices, lunate or slightly arcuate. Length 12-24 times the diameter. 
Seldom solitary, generally loosely associated in fasiculate bundles. 
Chloroplast single, generally without pyrenoids. (Facultative Plank- 
tont) . 

Diam. cells 1.5-3.5 ^ ; length 20-80 fi. 

Fence (rrr), Half Moon (rrr). Horse (rr), Kawaguesaga (rrr), Lac du 
Flambeau (rrr), Little Crooked (rr). Lost (rr), Oconomowoe (rrr), Pine 



WISCONSIN PHYTOPLANKTON 135 

Tree (rr), Poor Farm (rr), Poplar (rr), Rock (1) (rr), Tenderfoot (rr), 
White Ash (rr). 

var. ACicuLARis (A. Braun) G. S. West. 

Brit. Freshw. Algae 223, figs. 94b-94o. 1904. 

Cells usually solitary, straight or slightly curved, apices acutely at- 
tenuated. Chloroplast single, parietal, with or without a pyrenoid. 
Cells 2.5-4 fjL broad, 36-65 /a long. 

Beaverdam (rr), Little Bass (1) (rrr), Mendota (rr), Rice (1) (rr), Wau- 
besa (rrr). 

var. TUMiDus (W. & G. S..West) G. S. West. PI. 82, Fig. 2. 

Brit. lYeshw. Algae 224, fig. 94d. 1904. 

Cells solitary or in small aggregates, straight or curved, inflated at 
the middle and with acute apices. Chloroplast single, parietal, with 
or without pyrenoids. (Tychoplanktont). 

Cells 4.&-6.5 IX broad ; 61-73 /a long. 

Devils (1) (rrr), Mendota (rr). 
var. MiRABius (W. & G. S. West) G. S. West. PI. 82, Pigs. 8-^. 

Brit. Freshw. Algae 224, fig. 94b. 1904. 

Cells solitary, straight, lunate, or sigmoid; with acute apices; much 
longer and narrower than the typical form. Chloroplast single, com- 
monly fragmented by large vacuoles in the cytoplasm; without pyre- 
noids. ( Euplanktont ) . 

Cells 2-3.5 fi broad ; up to 150 /& long. 

Bear (3) (rr), Bryer (rr), Chain (sss), Crah (rrr). Devils (1) (bbs). 
Devils (2) (rr), Dummy (rr), High (rr). Horseshoe (1) (rr), Reserve (rr), 
Squirrel (rr), Travis (rrr), VHiitefish (rr). 

Ankistrodesmus spiralis (Turner) Lemmermann. PI. 82, Figs. 6-7. 

Arch. f. Hydrobiol. u. Planktonkde. 4: 176. 1908. 

Raphidium spirale Turner, Kgl. Sv. Vet.-Ak. Handl. 25, No. 5: 166, pi. 20, 
fig. 26. 1892. 

Ankiatrodeamua falcatua var. spiralis (Turner) G. S. West, Brit. Preshw. 
Algae 224. 1904. 

Cells acicular, attenuated to acute apices ; in colonies of four or eight 
and spirally twisted around one another in the middle of the cell but 
with the extremities free. Chloroplast single, completely filling the 
cell ; without a pyrenoid ( t) . (Tychoplanktont) . 
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CellB 1-2.5 /I broad ; 2(M0 /i long. 
Grassy (rr). Silver (2) (pit). 

G. S. West places the alga as a variety of A, falcatus but the twist- 
ing of the cell seems to be sach a constant character that I have fol- 
lowed Lemmermann's practice in considering it a distinct species. 



CLOSTEBIOPSIS Lemmermann 1898. 

Cells solitary, acicnlar, with ends produced into very acute apices, 
without a gelatinous envelope. Chloroplast single, not interrupted 
at the center of the cell, occupying the greater portion of the cell and 
containing a single axial row of about a dozen pyrenoids. 

The genus is very closely related to Ankistrodesmus, differing only 
in the greater length of the cells and the axial row of pyrenoids. It 
also resembles certain Closteriunc species but the chloroplast of Closer- 
turn is always interrupted at the center of the cell. Many fed that the 
single species is not sufficiently differentiated to warrant its separation 
from Ankisirodesmus. 



Closteriopsis longissima var. tropica W. & G. S. West PI. 82, Fig. 8. 

Trans. ^ Free. Bot. Soc. Edinb. 98: 31, pi. 1, fiig, 1. 1905. 

Rhaphidium langisaimum var. trapicum W. ^ G. S. West, Trans. Linn. Soc. 
2nd. Ser. Bot. 6: 198. 1902. 

Cells acieular, poles acute but not ending in a point of hair-like fine- 
ness. ( Facultative Planktont ) . 
Cells 6-7.5 fi broad ; 225-370 fi long. 

North Turtle (rr). 

The dimensions of specimens that I have found agree with those given 
for individuals from Ceylon but not with those from the Scotch plank- 
ton. 



SCHBOEDERIA Lemmermann 1898. 

Cells solitary, straight or curved, acicular; with one apex produced 
into a fine seta tapering to a point, the other with a slightly broader 
projection terminating in a small disc. Cdls without a gelatinous en- 
velope. Chloroplast single, parietal, laminate ; with one pyrenoid. 

Method of reproduction unknown. 
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ScHROEDERiA SETiGEBA (Schroder) Lemmermann. PI. 82, Fig. 12. 

Hedwl^a 87: 311. 1898; G. M. Smith, Bull. Torr. Bot 01. 48: 473, pL 24, 
fig, 8. 1916. 

Length of cells 15-20 times breadth. (Euplanktont). 
Cells 3-6 fjL broad, 6&-S5 /i long (with spines). Length of spines 
13-27 fi. 

Chain (sss), Devils (1) (c), Long (2) (rr). Sand (1) (rr). 

This peculiar alga has the general appearance of a Charucium, Al- 
though hundreds of individuals have been found, it has never been 
found attached. to other algae or to crustaceans so that it seems safe 
to assume that it leads a free-floating and not an epiphytic existence. 
The disc at one end of the setae described above has not been observed 
by other investigators, possibly because the alga is very minute. 

Reproductive stages have never been found so that the systematic 
position of the genus is doubtful. Judging by the cell shape it is a 
close relative of Ankistrodesmus, a genus to which it has been referred 
by some. 

ScHBOEDEKiA JxjDATi G. M. Smith. PI. 82, Figs. 9-11. 

Bull. Torr. Bot 01. 48: 474, pi. 24, figs. 9>11. 1916. 

Cells smaller than the foregoing. (Euplanktont) . 
Cells 2.5-6 fjk broad, 45-63 /t long (with spines). Length of spines 
10-16 /i. 

Amicoy (rr), Birch (rrr), Camp (rr), Delavan (rr), Kawaguesaga (rr), 
Mendota (sss), Prairie (rr), Romid (1) (rrr), St Croix (rr). 



QUADRIGULA Printz 1915. 

Cells generally in groups of 2-4r-8 with their long axes parallel to 
the long axis of the colony and enclosed by a hyaline, homogeneous, 
gelatinous sheath. Colonies ellipsoid, 2-5 times as long as broad. Cells 
cylindrical to fusiform, 4r-7 times ap long as broad, straight or slightly 
curved. Chloroplast single, filling most of the cell; with or without 
pyrenoids. 

Beproduction by 2-4-8 autospores from each cell, the f asiculate group 
of autospores frequently remaining within the envelope of the mother 
colony for some time. 
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KS2T TO THE SPECIES. 

Ends of cells rounded Q. Pfitzebi 

E2nd8 of cells pointed. 

Chloroplast notched at the center Q. Chodati 

Chloroplast not notched at the center Q. Lacusisis 

Qnadrigula Pfltzeri (Schroder) comb. nov. PI. S3, Figs. 1-2. 

Rhaphidium Pfltzeri Schrdder, Verh. d. Nat.-Med. Ver. zu Heidelberg N. F. 
7: 152, pi. 6, flg. 6. 1902. 

Ankistrodeamua Pfltzeri (Schrdder) G. S. West, Brit. Freshw. Algae 224, 
fiffs. 94G-94H. 1904. 

Cells about 7 times as long as broad, central portion cylindrical with 
ends slightly tapering and rounded. Chloroplast generally filling the 
entire cell, with or without a pyrenoid. (Buplanktont). 

Breadth of cells 3-6 /i, length 22-45 (^nerally about 35) fu 

Bear (1) (rr), Beayerdam (rr), Blake (rr), Chain (rr), Clear (rr), 
Cochrane (sss). Devils (1) (s), Fishtrap (rrr), Found (r), Fowler (rr), 
Harris (rr), Hillman (ss), Jennie (rr), L<ac Court OreUles (rr), Lindy (rr), 
Long (2) (rrr), Little Wood (rr), Mud (1) (rr), Mudhen (rr), Oconomowoc 
(rr), Okauchee (rr), Palmer (sss), Pardee (rr). Pine Tree (r), Poplar (r), 
Reserre (rr), Rice (1) (rr), Sand (1) (rr), Shell (rr), •Sishebogema (rr), 
Travis (rr). White Ash (r), Whltefish (rr). Wild Gk>ose (rrr). 

The chief characteristic of the genus is the arrangement of the cells 
in groups of 2-4r-8 with their long axes parallel to the long axis of the 
colony, together with the gelatinous envelope that surrounds the colony. 
Admitting the generic validity of Quadrigvla, AnkistrodesmiLs Chodati 
and A. lacustris are in a much more natural position when placed with 
Quadrigvla species. 

Qnadrigula Chodati (Tanner-Pullman) comb. nov. PI. S3, Fig. 3. 

Baphidium Chodati Tanner-Fullman, Bull. Herb. Boiss. 2 Ser. 6: 156, fi4j9. 
1-11. 1906. 

Anhiatrodeimvs Chodati (Tanner-Fullman) Brunnthaler, in Pascher, Siiss- 
wasserfl. Deutschl., ttsterr. u. d. Schw. 5": 193, fig, 306. 1915. 

Cells linear, arcuate, or lunate ; fusiform and tapering to sharp ends. 
Longitudinally arranged in a gelatinous colony of 4-8-16 or more cells. 
Cells with a single, parietal, laminate chloroplast that is notched at 
the center and contains two pyrenoids. (Buplanktont). 

Breadth of cells 3.5-7 /i, length 30-80 ii. Colonies up to 50x250 fu 

Boulder (r), Little Bass (2) (rrr), Lac da Flambeau (rr). Sand (3) (ss). 

Tanner-Fullman states that the cells are always lunate but those that 
I have observed were always straight or slightly curved. The notching 
of the chloroplast together with the two pyrenoids is such a distinct 
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feature that there can be no doubt of the identity of the Wisconsin alga 
with his species. 

Qoadrignla lacostris (Chodat) comb. nov. PL S3, Figs. 4-6. 

Raphidium Braunii yar. lacustre Chodat, BuU. Herb. Boiss. 5: pi. 11, flga. 
9-10. 1897; Mat^r. pour la fl. crypt Suisse 1': 200, fig. 117. 1902. 
Ankistrodesmua lacuatre (Chodat) Ostenfeld, Hedwigla 46: 384. 1907. 

Cells spindle-shaped, straight, with pointed ends. Cells rarely soli- 
tary, generally irregularly distributed throughout, or in groups with 
their long axes parallel to the long axis of the fusiform gelatinous 
colonial envelope. Chloroplast single, parietal, laminate, at one side 
of the cell or spirally twisted; generally with a single pjrrenoid. (Eu- 
planktont). 

Cells 3-^5 fx broad, 20-25 /i long. 

Blue Gill (rr), Browns (rr), Clear Crooked (cc), Qreen (2) (rr). Horseshoe 
(1) (rr), Lynx (rr), Pokegama (2) (rr), Round (1) (rrr). 

ELAKTOTHRIX Wille 1898. 

Cells fusiform when mature, longitudinally arranged in pairs within 
a fusiform homogeneous gelatinous matrix. Chloroplast single, laminate, 
parietal, with one or two pyrenoids. Colonies epiphytic when young 
and free-floating when mature ; or free-floating throughout the life of 
the plant. 

Reproduction by a transverse division into two daughter cells which 
remain unchanged for some time. Akinetes known. 

Wille first placed the alga as a dose relative of Actina^trum Hantz- 
8chi Lagerheim, but later thought it a relative of Coccomyxa Schmidle 
(Waie, in Engler & Prantl, Nat Pflanzenfam. 1* (Nachtr.) : 36, figs. 
18^-18b. 1909) ; Pascher (Susswasserfl. Deutschl., Osterr. u. d. Schw. 
6*: 220, fi{is. 25-26. 1915) places it among the algae of doubtful sys- 
tematic position; while G. S. West (Algae 1: 202. 1916) thinks it 
closely allied to Ankistrodesmus, a view which seems to me most logical 
since Ankistrodesmi^, Quadrigvla and Elaktoihrix form a very natural 
evolutionary series. 

KBT TO THE SPECIES. 

Both poles of cells acute E. Vibidis 

One pole of cell acute, the other generally rounded E. GEiATiifosA 

Elaktothrix gelatinosa Wille. PI. 84, Figs. 1-3. 

Biol. Cent 18: 302. 1898; In Engler & PranU, Nat Pflanzenfam. 1* (Nachtr.) : 
36, figs. 18A-18B. 1909; W. & O. S. West, The Naturalist, 1909: 291, figs. 6a-6d. 
1909. 

Colonies free-floating, elongate fusiform to somewhat irregnilar; with 
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the long axes of the cells parallel to the long axis of the colony. CeUs 
lying in pairs, spindle-shaped; generally with one pole ronnded and 
the other pointed. The rounded ends of a pair of cells in apposition. 
Chloroplast single, parietal, laminate; with one pyrenoid. Colonies 
rarely containing over fifty cells. (Euplanktont). 

Cells 3-6 fi broad ; 15-25 /i long. Colonies 10-30 /i& broad ; 70-160 
M long. 

Crooked (rrr), Deer (rrr), Hillman (rr), Jag (nr), Jennie (rr), Long (2) 
(rrr), Long (8) (rr). Loon (rrr)» Mudhen (rr), Pine (2) (rrr), Sand (2) 
(rrr), Streitor (bsb). 

The dimensions of the cells and the general appearance of the colony 
in individuals that I have found is more like the Wests' description of 
the alga as found in England. Wisconsin colonies rarely contain more 
than sixteen cells. 

Elaktothbix vnuDis (Snow) Printz. PI. 33, Fig. 7. 

8kr. Vidensk. 1 Kristlanla Mat-Natnrr. Kl. IQIS": No. 6: 81, pi. 1, figs. 9-12. 
1914. 

FusoJa viridis Snow, BuU. U. S. Fish Comm. 20: 389, pi. 2, figs, VF-VI\ 1903. 

Colony free-floating or epiphytic, fusiform or irregular; gelatinous 
sheath of colony sharply defined, frequently showing remains of old 
cell wall at apex. Cells broadly fusiform, straight or sigmoid, with 
acute apices. Chloroplast single, completely filling the cell ; with one 
or two pyrenoids. (Tychoplanktont) . 

Cells 6-15 lA broad, 12-35 /i long. 

Soft (rr). 

EIRCHNEBIELLA Schmidle 1893. 

CeUs lunate to sicUe-shaped with their apices almost touching; or 
elongate, vermiform, arcuate, or spiral cylinders with rounded ends. 
Associated without definite arrangement in colonies enclosed by a hya- 
line, homogeneous, gelatinous envelope. Number of cells in young 
colonies a multiple of two, in older colonies indefinite but rarely more 
than seventy-five. Chloroplast single, parietal, on convex side of or 
entirely filling the cell ; generally with a single pyrenoid. 

Reproduction by the division of any cell to form four or eight auto- 
spores that are liberated by a rupture of the old mother cell wall but 
remain within the gelatinous envelope of the colony. 
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KBT TO THE SPBCIBS. 

Cells lunate to slckle-Bliaped. 

Ends of cells pointed K. Lunasis 

Bnds of cells rounded K. Obisa 

Colls arcuate, spiral, or yermiform cylinders. 

Breadth of cells 2 ^ or less K. Cozhxibta 

Breadth of cells oyer 2 /t K. Slongata 



KiRCHNKRiKTiTiA LUNABis (Kirchner) Mobius. PL 34^ Fig. 4. 

Abh. d. Senckenb. Naturf. Qes. 18: 331. 1894; Chodat, Matdr. pour la fl.cr3rpt. 
Suisse 1': 202, figs. 121^121*. 1902. 

Cells flattened, crescent-shaped, with apices some distance apart, 
about twice as long as broad, ends tapering to a blunt point; irregu- 
larly arranged in groups of four to eight within the gelatinous colonial 
envelope. Chloroplast single, filling the entire cell with the exception 
of a small part on the concave side; pyrenoid single. (Facultative 
Planktont) . 

Cells 3-8 fi broad, 6-15 /& long ; colonies up to 250 fi in diam. 

Bear (3) (rr), Beaverdam (rr), Birch Island (rrr), Blake (rr), Chain (ss), 
Chetek (rr), Cochrane (rr), Crab (rrr), Deer (rr), Devils (2) (rr), Duck 
(rr). Dummy (sss), Elizabeth (rr), Green (2) (rr)» High (rr), Hlllinan (r), 
Horseshoe (1) (rr), Jag (rr), Lindy (rrr), Little Crooked (rrr), Little Doc- 
tor (rr), Long (3) (rrr), Loveless (rr), Lower Turtle (rrr). Lynx (rrr), Men- 
dota (rr), Meta (rr). Mud (2) (rr), Nancy (sss), North Twin (rrr), Paddock 
(rr), Pardee (rr), Pine Tree (rr), Pokegama (1) (r), Pokegama (3) (sss). 
Poplar (rr), Prairie (sss). Round (3) (rrr), St Croix (r), Shell (r). Spirit 
(rrr), Squirrel (rr). Upper Turtle (rrr). White Ash (rr). 

The species differ from K. dbesa in the pointed ends of the cells. The 
two are widely distributed plankton organisms but have never been 
found in quantity in any lake of the state. 



var. DiANAE Bohlin. PI. 34^ Fig. 6. 
Bih. Kgl. Sv. Vet.-Ak. Handl. 28, Afd. 8, No. 7: 20, pZ. 1, figs. 28-30. 1897. 

Cells curved until the apices are almost touching, apices more pointed 
and frequently slightly twisted. (Facultative Planktont). 
Cells 3-5 IK broad, 10-21 ft long. 

HiUman (rr). Pine (2) (rr). White Ash (r). 

The cell shape of this variety resembles that of Selenastrum but the 
colony differs in being enclosed by a gelatinous envelope. The apices 
are much sharper than in the typical form. 
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var. irreffularifl var. nov. PI. 36, Fig. 1. 

Apices of cells twisted and frequently not pointing in the same direc- 
tion. (Facultative Planktont). 
Cells 4-6 ti broad, 6-13 /i long. 

Cochrane (rr), Pokegama (1) (r), Tenderfoot (rr). 

Although the cell apices of K. lunaris var. dianae are sometimes not 
in the same plane, they never exhibit the twisting found in this variety. 
The twisting of the cells of this variety is similar to that of K. contorta 
but they have the shape and pointed ends that characterize K, lunaris. 

Ejbchnebiella obesa ( W. West) Schmidle. PI. 86, Figs. 2-3. 

Ber. d. Naturf. Gee. zu Freiburg 1. B. 7: 16 (83). 1893; G. S. West, Brit 
Freshw. Algae 226, flgs. 96a--96b. 1904. 

Cells flattened with outer side markedly convex and inner sides 
parallel, ends rounded and tapering slightly. Chloroplast single, fill- 
ing the entire cell with the exception of a small portion on the con- 
cave side; with one pyrenoid. (Facultative Planktont). 

Cells 3-8 II broad, 6-16 /x long. 

Bear (2) (rr), Bear Trap (rr), Camp (rr), Catherine (rr). Center (r), 
Chain (rr), Chetac (r), Crawling Stone (rrr). Devils (1) (rrr), Hillman (rr), 
Kitten (rr), Lac Court OreiUes (ss), Lac du Flambeau (rr), Mendota (r), 
Palmer (rrr). Pine Tree (rr), Pokegama (2) (rr), Poor Farm (rr). Reserve 
(rr), Rice (1) (rr). Rock (rrr). Sand (4) (rr), South Turtle (rr), VHiite- 
fish (rrr), Wildcat (rr), Winnebago (rr). 

The cells of this species might be described as thick discs incised a 
third to a half the width of the cell did not other members of the genus 
show that this effect is produced by a curving of the cell. 

var. MAJOR (Bernard) G. M. Smith. PI. 36, Fig. 4. 
Trans. Wis. Acad. Sci., Arts, & Lett. 19^: 636, pk 10, fig. 7. 191S. 

Inner face between cell apices curved; apices not close together, 
rounded and slightly tapering. (Facultative Planktont). 
Cells 3-5 fi broad, 8-21 fi long. 

Carson (rr), Lac Court OrelUes (r). Wolf (rr). 

This variety has a large open space between the apices whereas in 
the typical form this space is narrow and with parallel sides. The cells 
are also much narrower in proportion to their length. Brunnthaler 
(in Pascher, Siisswasserfl. Deutschl. Osterr. u. d. Schw. 6*: 180. 1915) 
has placed the alga as a form of K. lunaris var. dianae but the cell apices 
are too rounded to consider it a variety of K. lunaris. 
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var. AFEBTA (Teiling) Bmimthaler. PI. 36, Figs. 6-6. 

in Pascher, Stisswasserfl. Deutachl. Osterr. u. d. Schw. 6': 182, fio. 268. 1915. 
KiTChneriella aperta Telling, St. Bot. Tlds. 6: 276, fiff, 9. 1912. 

Cells with blunt, rounded apices, concave side between apices broadly 
V-shaped. (Facultative Planktont). 
Diam. cells 6-12 /i&. 
Diamond (rr). Palmer (ss). 

EiRCHNERHXiA CONTORTA (Schmidle) Bohlin. PI. 36, Fig. 7. 

Blh. Kgl. St. Vet-Ak. HandL 28, Afd. 8, No. 7: 20. 1897. 

Kirchneriella obesa var. cantorta Schmidle, Flora 78: 44, pi, 7, ftg, 2. 1894. 

Cells cylindrical, arcuate or in spirals that never make more than 
11/^ turns; ends rounded, not tapering. Cells generally lying some 
distance from one another within the homogeneous colonial envelope. 
Chloroplast single, filling the entire cell, without a pyrenoid. Cells 
sometimes spirally arranged in the colony; rarely more than sixteen 
cells in a colony. (Facultative Planktont). 

Cells 0.7-2.0 fi broad, 8-14 /& long ; colonies up to 60 /& in diam. 

Chain (rrr). Clear (rr), Cochrane (rr). Fowler (rrr), Mendota (rrr), Par- 
dee (rr), Pine Tree (rrr). Poor Farm (rrr). 

A species which at first glance does not appear related to K, lunaris 
and JT. obesa, but which at times shows a certain resemblance to 
K. ohesa var. major. It and the following species are rare algae in 
Wisconsin. They are closely related, the chief difference being the 
smaller size and fewer number of cells in the colony of K. contorta. 

EmcHNEBiELLA ELONGATA G. M. Smith. PI. 36, Figs. 1-2. 

BuU. Torr. Bot CI. 48: 473, pZ. 24, fig. 7. 1916. 

Cells elongate-cylindrical with rounded ends ; spirally or irregularly 
twisted. Colonies of 4-8-16 or more cells arranged in a snarl at the 
center of a copious homogeneous gelatinous sheath. Chloroplast single, 
parietal; without a pyrenoid. (Facultative Planktont). 

Cells 2-3 /A broad, 15-25 ft long ; colonies up to 100 fi in diam. 

Devils (2) (rrr). Horse (rrr), Lac Court OrelUes (rr). No Mans (rr). 
Palmer (rr), White Ash (sss). 

Sub-family CRUCIOENIEAE. 

Cells acicular, fusiform, ovoid, triangular, or trapezoidal; in fiat 
eoenobia with the number of cells always a multiple of two. Cells 
quadrately arranged in coenobe or in a linear series. Coenobe gener- 
ally without a gelatinous envelope. Chloroplasts 1-4, parietal, disci- 
form or laminate ; generally with one pyrenoid. 
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atunu Collin's surmise that the reported cruciform marking of Ae 
cell wall is probably due to a division of the cell contents is correct and 
what Wolle calls the cell is in reality the coenobe. The remains of the 
old cell walls play an important part in binding together the various 
coenobia of the multiple coenobe. 

Oradgenia tnmcata sp. nov. PL 36, Figs. 7-8. 

Cioenobe four-celled, with a small rectangular space at the center and 
held in compound coenobia of indefinite size by the remains of old 
mother cell walls. Cells quadrately arranged with bases and middle 
third of inner sides in mutual contact but with apices and outer faces 
free. Cells elongate, ovoid, with free ends truncate. Cell wall at free 
apex thicker than in other parts. Chloroplasts l-A, parietal, disci- 
form, without pyrenoids. (Euplanktont). 

Cells 4^-6 fi broad, 6-10 /i long. Coenobia 6-12 /i broad, 12-20 
fjk long. Compound coenobia up to 50x75 fi. 

Chain (rr), Hillman (rr), Pine Tree (rr), Travis (rr). 

The species is differentiated by its flattened cell apices and the thicker 
walls at the apices. The cells are always regularly arranged within the 
coenobe, but when in compound coenobia the arrangement is frequently 
irregular. 

Cbucigenia apiculata (Lemmermann) Schmidle. PI. 87, Fig. 1. 

Allg. Bet. Zeitschr. 6: 234. 1900. 

Btaurogenia apiculata Lemmermann, Bot Cent 76: 161. 1898; For- 
BChungsbr. a. d. BioL Stat, zu Pldn 7: 119, pi, 1, flg. 14. 1899; Snow, Bull. 
U. S. Fish Comm. 28: 376, pi, 1, figs, V^V*. 1903. 

Tetrastrum apiculatum (Lemmermann) Brunnthaler, in Pascher, SflsswaS' 
serfL Deutschl., Osterr. u. d. Schw. 5*: 177, fi{f. 258. 1915; G. M. Smith, BuU. 
Terr. Bot 01. 48: 472, pi, 24, fig. 3. 1916. 

Coenobia four-celled, embedded in a delicate gelatinous sheath. Cells 
quadrately arranged with their long axes parallel and a small rectangu- 
lar space at the center. Coenobia generally in multiple coenobia which, 
when containing large numbers of coenobia, are frequently irregular. 
Cells ovoid to triangular, with a short conical projection at the free 
apex and frequently another one at the side of the base away from the 
center of the coenobe. Each cell containing l-A parietal disciform 
chloroplasts with one pyrenoid. (Euplanktont). 

Cells 3-7 /I broad, 5-10 fi long. Coenobia 6-12.5 /* broad, 9-18 
/A long. Compound coenobia up to 150 /x broad. 

Mendota (rrr). Palmer (nr). South Crab (rr). 

The cells of 16-celled multiple coenobia are regularly arranged but 
when multiple coenobia contain 150-200 cells the arrangement is fre- 
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quently irregular. The gelatinous sheath enclosing the colony is very 
delicate and can only be seen when properly stained* This species was 
placed in the genus Tetrastrum in a preliminary list, but it is more 
closely related to Crudgenia than to Tetrastrum. 

Crucigenia quadrata Morren. PI. 36| Figs. 10-14. 

Ann. Sci. Nat. 20: 415, pi. 15, figa. 1-5. 1830. 

Btaurogenia triangularis Chodat, M^m. Herb. Boiss. 1, No. 17: 7, figa. 14-19. 
1900. 

Crucigenia triangularis (Chodat) Schmidle, Allg. Bet. Zeltschr. 6: 234. 1900. 

Btaurogenia multiaeta yar. punctata Schmidle, Ber. d. D. bot. Ges. 18: 157, 
pi. 6, figa. 13-14. 1900. 

Coenobia four-celled, circular in outline. Cells in mutual contact at 
or with very small rectangular openings at center of the coenobe. 
Four coenobia compressed to form rectangular multiple coenobia which 
in turn are joined to other sixteen-celled multiple coenobia. Cells 
spherical to triangular; with a smooth wall or with 1-6 minute knob- 
like projections on the wall. Chloroplasts 1-4, parietal, disciform, with 
or without pyrenoids. (Facultative Planktont) . 

CeUs 2.5-6 /a broad, 3-7 fi long. Coenobia 5.5-17 /a in diam. 16- 
celled compound coenobia 12-30 fi in diam. 

Carson (rrr). Chain (rr), Hillman (sss), Kitten (rrr), Lac du Flambeau 
(it). Palmer (sss), Pardee (rr). Tenderfoot (rrr). White Sand (rrr). 

Pyrenoids are very prominent in the chloroplasts of certain colonies 
while other colonies collected from the same station show no trace of 
them. In some of the colonies from Hillman lake small, globular, but- 
ton-like structures were observed on the cell walls. Such structures 
have been noted by Schmidle and form the distinctive character of his 
variety punctata of Staurogenia mvltiaeta [Tetrastrum mvltisetum 
(Schmidle) Chodat]. If the variety is to be recognized it should be 
called C quadrata var. punctata (Schmidle) but I am of the opinion 
tliat it is not a sufficiently constant character to warrant recognition. 
There is likewise no justification for considering C. triangularis (Cho- 
dat) Schmidle a distinct species since it does not differ in any respect 
from C. quadrata. 

CRuaoENiA TETRAPEDiA (Kirchncr) W. & G. S. West. PL 87, Fig. 2. 

Trans. Roy. Irish Acad. 82, Sec. B: 62, pi. 1, figa. 11-12. 1902. 

Btaurogenia tetrapedia Kirchner, Jahreshefte d. Ver. f. VaterL Natnrk. i. 
WOrttemberg 1880, pi. 2, fig. 1. 

Tetrapedia emarginata Schrdder, Ber. d. D. bot Ges. 15: 492, pi. 25, figa. 
6a-6c. 1897. 

Lemmermannia emarginata (Schrdder) Chodat, M6m. Herb. Boiss. 1, No. 
17; 5, figa. 1-8. 1900. 
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Lemmermannia tetrapedia (Klrdiner) Lemmennaim, Arklr. fdr Botanlk S, 
No. a: 157. 1904. 

Coenobia four-celled, with a very small rectang^ilar open space at 
the center. Freqaently joined in mtiltiple coenobia of sixteen cells that 
may be connected in turn to other 16-celled multiple coenobia. Cells 
flattened, triangolar, with rounded comers. Cell contents homogeneous, 
or with a single parietal chloroplast, with or without pyrenoids. (Fac- 
ultative Planktont). 

Diam. cells 4.8-9.5 /a; diam. coenobia 8-15 fi; diam. 16-celled multiple 
coenobia up to 40 /uu 

Palmer (rr). 

Certain investigators have noted that the cell contents are at times 
absolutely homogeneous. This has caused Schroder to consider the alga 
a species of Tetrapedia, one of the Myxophyceae, but the Wests have 
given cogent reasons for considering it a Crudgenia. I have found a 
distinct parietal chloroplast and pyrenoid in the cells whereas Chodat 
states that there is a chloroplast but no pyrenoid. His founding of the 
genus Lemmermannia upon this single character (lack of a pyrenoid) 
has rightly been called by G. S. West (Brit. Freshw. Algae 217. 1904) 
"the climax of absurdity." 

Crugioenia fenebtrata Schmidle. PL 37, Fig. 8. 

AUg. Bet Zeitschr. 6: 234. 1900. 

Btaurogenia fenestrata Schmidle, Allg. Bot. Zeitschr. 8: 107, fig. 1. 1897. 

Coenobia four-celled, rectangular, with a medium-sized opening at 
the center; with an inconspicuous gelatinous sheath. Frequently in 
multiple coenobia with the component coenobia lying close together. 
Cells trapezoidal, with the longest face at the outside of the coenobe. 
Chloroplast single, except just before division, parietal, without a pyre- 
noid (f). (Euplanktont). 

Cells 3-5 fi broad, 5-12 fi long ; coenobia 8-14 fi broad. 

Bettine (rr). White Sand (rr). 

The specimens that I have found do not agree in all respects with 
Schmidle 's description since there was no gelatinous sheath surround- 
ing the coenobe and filling the central space. 

Cbucigenia Lautebbornei Schmidle. PI. 37, Fig. 4. 

Allg. Bot. Zeitschr. 6: 234. 1900. 

Btaurogenia Lauterhamei Schmidle, Allg. Bot Zeitschr. 2: 192, fig. 1. 1896. 

Coenobia four-celled, cells in contact with one another at their apices 
only and with a large square open space at the center of the coenobe. 
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Coenobia joined in multiple coenobia of at least sixteen cells by the re- 
mains of old cell walls and a gelatinous envelope. Cells flattened, sub- 
hemispherical in front view with the flattened side towards the center 
of the coenobe. Ghloroplast single, parietal, on the outer face of the 
cell ; with one pyrenoid. (Euplanktont). 

Cells 4.5-9 fi broad, 8-15 fi long. Coenobia 15-25 fi in diam ; multiple 
coenobia up to 150 fu in diam. 

Kegonsa (r), Fokegama (rr), Rice (1) (r), Upper Turtle (r). 

A very distinct species and one that is readily recognized by the large 
opening at the center of the colony. C. fenesirata also has a large, rec- 
tangular open space at the center of the coenobe but the two species 
have quite differently shaped ceUs ; those of C. Lauterbomei being semi- 
circular in front view, and those of C fenesirata trapezoidal. 

TETRASTBUM Chodat 1895. 

Coenobia four-celled, with cells cruciately arranged in a flat plate; 
at times embedded in a thin gelatinous envelope. Cells triangular to 
ovoid, with several spines or setae on the free face. Chloroplasts 1-4, 
parietal, disciform, with or without pyrenoids. 

Reproduction by autocolony formation in any cell. 

The genus is closely related to Crudgenia, differing only in the spines 
on the margins of the cells and an absence of an association in multiple 
coenobia. 

Tetrastrum staubogsniaefdrme (Schroder) Lemmermann. PI. 87, 

Figs. 6-4. 

Ber. d. D. bot Ges. 18: 95. 1900. 

Cohniella BtaurogeniaeformU Schrdder, Ber. d. D. bot Ges. 16: 373, pU 17» 
fiff, 5. 1897. 

Coenobia four-celled, with a very minute open space at the center 
of the colony. Coenobe embedded in a very delicate gelatinous envelope. 
Cells cruciately arranged, triangular, with 5-6 very delicate setae on 
the free surface. Chloroplasts 1-4, parietal, disciform, with or without 
pyrenoids. ( Euplanktont) . 

Diam. cells (without setae) 3-6 /*; diam. coenobia (without setae) 
7-15 fjL. Setae 4-8 /a long. 

Horse (rr), Mendota (rrr). 

The setae on the outer face of the cells are very delicate and easily 
overlooked. If the setae are not taken into consideration the alga looks 
exactly like Cnicigenia quadrata. 
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TETRADESMUS G. M. Smith 1913. 

Colonies free-floating, four-celled, rarely two- or three-celled. Cells 
in two planes with two cells in each plane and joined along the long 
axes when the colony is viewed from the side. Viewed from the top 
cells quadrately arranged. Cells elliptio-fasiform to broadly elliptic, 
with outwardly divergent or straight apices. Chloroplast single, pari- 
etal and laminate or completely filling the cell ; pyrenoid single, central 
or eccentric. 

Reproduction by autocolony formation in any cell of the colony, the 
young coenobia being liberated by a rupture of the mother cell wall. 

Tetradesmus wisconsinensis G. M. Smith. PI. 87, Figs. 7-11. 

BnU. Terr. Bot CL 40: 76, pi. 1, figs, 1-2, 3-20. 1918. 

Cells elliptic-fusiform, apices attenuated and outwardly divergent. 
Pyrenoids eccentric. (Facultative Planktont). 
Cells 4-6 fjL broad, 12-14.5 fi long. 

Blake (rrr), Mendota Crr), Nancy (rrr). 

SCENEDESMUS Meyen 1829. 

Coenobe a flat (rarely curved) plate of ellipsoidal, ovoid, or acicular 
cells with cell number always a multiple of two. Cells in lateral con- 
tact and in one or two rows. Cell wall smooth, corrugated, granulate, 
or spicate ; with or without marginal or lateral teeth or spines. Chloro- 
plast single, parietal, and laminate in young cells; frequently filling 
entire cell in older colonies ; pyrenoids single, central or eccentric. 

Reproduction by autocolonies from any or all cells of the coenobe, 
the number of cells in the colony not necessarily the same as that of 
the mother colony. 

KEY TO THE SPECIES. 

Walls Bmooth, without granulations, lateral ridges, terminal teeth or spines. 
Cells acicular to broadly eUlptlc, with pointed ends. 
Colony a flat plate. 

All cells in colony erect S. Obliquus 

Median cells erect, terminal cells lunate S. Dimobphus 

Colony a curved or twisted plate. 

Cells forming a curved surface S. Acuhinatus 

Cells alternately arranged with terminal cells not in the 

same plane as the others S. BEBNABoa 

Cells OYoid to cylindrical, with rounded ends. 
Arrangement of cells a single linear or subaltemating but 

never a double series S. Bijuqa 

Arrangement of cells a double linear series S. Abcuatus 
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Wall yariouBly sculptured or ridged, at times with terminal teeth or spines. 
Longitudinal ridges on sides of the cells. 

Without terminal teeth or spines S. AcTrnFoaias 

With terminal teeth or spines. 

Terminal cells with long spines at poles S. Abmatus 

All cells with short teeth at poles S. Brashjbnbis 

Iiongitudinal ridges not present on sides of the cells. 

Teeth-like spines coyering entire wall S. Htstbix 

Teeth or spines confined to poles, outer face of terminal 
cells, or middle of all cells. 

Cells with short teeth at poles S. IteinxcxriATas 

Cells with long spines. 
Spines on both median and terminal cells. 
Poles of cells only region bearing spines. 

Cells oYoid to oYOid-cylindrical S. Lonous 

Cells naviculoid S. Opouensis 

Poles and median part of cells bearing spines S. Abundans 

Spines confined to terminal cells. 

Cells OYOid to OYoid-cylindrical S. Quaobioauda 

Cells nayiculoid S. Ofouensis 

Sgenedesmtjs obuquus (Turpin) Eiitzing. PI. 37, Figs. 12-14. 
Linnaea 8: 609. 1833; G. S. West, Brit. Freshw. Algae 220, fig. 92a. 1904. 

CellB of 2-4-8 cells arranged in a single linear or sublinear series. 
Cells fusiform, with acute apices ; interior cells with straight sides, outer 
face of terminal cells slightly concave, straight, or convex. Cell wall 
smooth, without terminal teeth or spines. (Tychoplanktont). 

Cells 3-9 /A broad, 10-21 fi long. 4-celled coenobia 10-21 fi broad, 
12.5-24 fi long. 

Balsam (rrr). Bear (1) (rrr), Blake (rr), Bone (rr), Grassy (rr), HiU- 
man (rrr), Horseshoe (2) (rrr), Lindy (rr), Little Bear (rrr). Little Doctor 
(rr), Little Rice (2) (rrr)» Loon (rr), Mendota (rrr), Pewaukee (rrr). Poor 
Farm (rrr). Pope (rrr), Rice (2) (rr), Sand (3) (rrr), Sand (4) (rrr), Up- 
per Nemahhin (rrr), White Ash (rrr). 



ScENEDESMUS DiMORPHUS (Turpiu) Kutzing. PI. 37, Figs. 16-17. 

Linnaea 8: 608. 1833; G. M. Smith, Trans. Wis. Acad. Sci., Arts, & Lett 18^: 
434, pi. 32, figs, 185-189; pi. 33, figs. 190-195. 1916. 

Coenobia of four or eight cells arranged in a linear or alternating 
series. Cells fusiform with apices attenuated to delicate points. In- 
terior cells erect, outer erect or markedly lunate. Cell wall smooth, 
without terminal teeth or spines. (Facultative Planktont). 

Cells 2-5 fi broad, 18-23 fi long. 4-Gelled coenobia 18-23 fi broad, 
12-25 fi long. 

Dunham (rrr), Horse (r), Pine Tree (sss), Poor Farm (ss), Travis (ssa). 
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The outwardly turned lunate terminal cells, together with the pro- 
nounced alternate arrangement distinguishes this species from the fore- 
going. I have given elsewhere (1. c.) the reasons for considering this 
a distinct species and not a variety of 8* ohliqutts, 

ScENEDESMUS ACUMiNATus (Lagcrhcim) Chodat. PL 38, Figs. 1-4. 

Mat6r. pour la fl. crypt. Suisse 1': 211. 1902. 

Selenastrum acuminatum Lagerhelm ttfvers. Kgl. Vet-Ak. F5rh. 88: No. 2: 
71, ph 3» figs. 27-80. 1882. 

Coenobia curved, of 4 or 8 (generally 4) cells. All of the cells of a 
colony arcuate or lunate, fusiform, with the ends gradually tapering 
to a fine point. Cell wall smooth, without teeth, granulations or spines. 
(Facultative Planktont). 

Cells 3-7 fjL broad, 30-40 ^i between apices. 

Horse (bsb). 

This species should not be confused with Sdenastrum acuminaitis 
Q. S. West non Lagerheim, a species which I have already discussed 
in connection with Selenastrum Westii G. M. Smith. 

ScENEDESMUS Bernabdu G. M. Smith. PI. 38, Figs. 6-8. 

Trans. Wis. Acad. iScl., Arts, & Lett. 18": 436, pi. 33, figs. 196-208. 1916. 

Colonies of 2-4-8 cells. Interior cells fusiform, lunate or sigmoid, 
with acute apices; alternately arranged with apices in contact with 
apices or median portion of adjacent cells. Terminal cells fusiform to 
lunate, frequently at an angle to the plane of the coenobe, in contact 
with the interior cells by the apex only. Cell wall smooth, without 
terminal spines or teeth. (Tychoplanktont !). 

Cells 3-6 fl broad, 8-17 fi long. 

Monona (rrr). 

ScENEDESMUs BiJUGA (Turpiu) Lagcrhcim. PI. 37, Figs. 18-20. 

Nuova Notarisia 1808: 158. 1893. 

Bcenedeamus Hjugatus (Tarpin) Ktltzing. O. S. West, Brit Freshw. Algae 
220, fig. 920. 1904. 

Coenobes flat, of 2-4-8 cells in a single (rarely subaltemate) series. 
Cells oblong-elliptic to ovoid, with broadly rounded ends. Cell wall 
smooth, without teeth or spines. (Tychoplanktont). 

Cells 4-7 fl broad, 7-18 fi long. 4-celled colonies 7-18 fi broad, 16-25 
fl long. 

Fowler (rrr). Llndy (rr), Little Rice (2) (rr), MIU (rr), Poplar (rrr). 
Silver (2) (rr). Streltor (rr), Upper Turtle (rrr). Wolf (rr). 
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var. ALTBBNANs (Beiiisch) Borge. PI. 38, Figs. 10-11. 

Arkiy. fdr Botanik 6, No. 1: 57. 1906. 

Bcenede$mu9 aUeman$ Relnsch* Abh. Senckenb. Naturf. Ctos. 6: 136, pi. 20, 
fig. D*. 1866. 

Colonies flat, generally 8-celled, with a very marked alternate ar- 
rangement of the component cells. Cells ovoid to elliptic. (Tycho- 
planktont) . 

Cells 4-8 fjL broad, 6-15 fi long. 8-celled coenobia 12-30 /* broad, 
22-45 fi long. 

Blake (rr), Deylls (1) (rrr), Muskallonge (rr). 

Since cultural studies have shown that the alternate arrangement of 
cells is a constant character it is proper to consider this a distinct vari- 
ety. The variety has also been found in lakes where the typical form 
is absent. 

ScENEDESMUB ABCUATUS Lcmmemiann. PI. 38, Figs. 12-14. 

ForBcbungsbr. a. d. Biol. Stat zu P15n 7: 112, pi. 1, figs. 2-4. 1899. 

Colonies always curved, of 4-8-16 (generally 8} cells arranged in a 
double row. Cells ovoid, sometimes angular by mutual compression 
at the base. Coenobia with small interstices between the cells. Cell 
wall smooth, without spines or teeth. (Euplanktont). 

Cells 3-9 II broad, 9-17 /a long. 8-celled coenobia 15-25 fi broad, 
15-40 fjL long. 

Beaverdam (rr), Blake (rrr), Camp (rrr). Center (as), Chain (rr), 
Cochrane (rr). Cranberry (rr), HlUman (r)» Lac Court OrelUes (rr), Lac da 
Flambeau (rr). Little Bass (2) (rr). Little Crooked (rr). Long (1) (rrr). 
Long (3) (rr). Lower Turtle (rr), Mendota (sas), Meta (rrr), North Turtle 
(rr), Owen (rrr). Paddock (rrr). Palmer (rrr), Pardee (rr), Pokegama (2) 
(rr). Reserve (rr). Round (1) (rrr). Sand (1) (rrr). Sand (4) (rrr), Shell 
(rrr), Slshebogema (rr). Tied Canoe (rr). Upper Turtle (rr). Wolf (r). 

One of the few species of the genus that is exclusively confined to 
the plankton. The curving of the coenobe and the double series of 
ovoid cells at once separates it from all other species. 

var. CAPITATUS G. M. Smith. PL 38, Figs. 16-16. 
Trans. Wis. Acad. Sd., Arts, & Lett IIH: 637, ph 11, figs. i-6. 1918. 

Cells with nodular thickenings at the poles. (Euplanktont). 
Cells 5-11 II broad, 11-23 11 long. 8-celled colonies 22-27 fi broad, 
20-35 II long. 

Center (rr). 
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var. PLATYDiscA G. M. Smith. PL 39, Figs. 1-3. 

Trans. Wis. Acad. Scl., Arts, & Lett 18": 451, pi. 30, figs. 101-105. 1916. 

Colonies always flat, generally 8-celled. Cells oblong-elliptic and 
arranged in a double series. Coenobia with small interstices between 
the cells. (Facultative Planktont). 

Cells 4.5-7.5 fi broad, 8-17 /* long. 8-celled coenobia 11-30 ^i broad, 
18-30 fi long. 

Gamp (rrr), Eagle (rr). POwler (rr), George (rr), Horse (rrr), Kegonsa 
(SB), Paddock (rr). Pine (1) (rr). 

An alga that has been considered a normal variation of 8. bijuga but 
one which, as stated elsewhere (1. c), seems more closely related to 
8. arcuaius. 

ScENEDESMUS ACUTiFOBMis Schrodcr. PL 39, Figs. 4-6. 

Forschiingsbr. a. d. Biol. Stat, zu Pldn 6: 45, ph 2, figa. 4«^b. 1897. 

Coenobia flat, of 2~4r-8 (generally 4) cells arranged in a linear series. 
Cells fusiform, with acute apices. Cell wall of interior ceUs with a 
single ridge that extends from pole to pole on each side; wall of termi- 
nal cell with 2-4 ridges. Poles of cells without spines or teeth. (Fac- 
ultative Planktont). 

Cells 5-8 fi broad, 16-22 fi long. 4-celled colonies 16-22 fi broad, 
20-25 ti long. 

Mendota (rr). Rice (1) (rrr). 

Only a single longitudinal ridge can be seen in a front view of the 
cell but the number of ridges is readily ascertained in an end view of 
cells. The presence of these ridges without accompanying spines or 
teeth separates this from other species. 

ScENEDESMUS ABMATUS (Chodat) G. M. Smith. PI. 39, Figs. 7-10. 
Trans. Wis. Acad. Scl., Arts, & Lett. 18": 460, pi, 29, figa. 90-93. 1916. 

Coenobia of 2-4-8 cells arranged in a linear or subaltemating series. 
Cells ovoid to oblong-ellipsoid; with rounded apices. Terminal cells 
with a single long spine at each pole. Both sides of cells with a longi- 
tudinal ridge that may extend from pole to pole but is generally indis- 
tinct in the median portion of the cell. (Facultative Planktont). 

Cells 4-7 fjL broad, 7-16 /* long. 4-celled coenobia (without spines) 
7-16 fi broad, 16-25 /* long. Spines 5-7 fi long. 

Bear (2) (rr). Bear Trap (rrr). Bone (rr), Browns (rr), Carson (rr), fish- 
trap (rrr). Horseshoe (2) (rr), Lac Court Orellles (rr), Ldttle Butternut (rrr). 
Little Crooked (rr), Loveless (rr), Lynx (rrr), Mendota (rrr), Pardee (rrr), 
Pine Tree (rr), St. Croix (rrr). Silver (rr). Upper Turtle (rrr), Wolf (rr). 
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var. major var. nov. PL 39, fig. 11. 

Cells up to 9 fi broad and 25 fi long. Spines 15 p. long. (Facultative 
Planktont !). 

Palmer (rr). 

ScENEDESMUS BRASiLiENSis Bohlin. PI. 39, Figs. 12-14. 
Bih. Kgl. St. Vet-Ak. HandL 28« Afd. a, No. 7: 22, pi. 1, figs. 36-37. 1897. 

Goenobia flat, of 2-4-8 (generally 4) cells arranged in a single linear 
series. Cells cylindrical to ovoid-ellipsoid, with a single longitudinal 
ridge extending from pole to pole on each side of the cell. Poles with 
1-4 small teeth. (Facultative Planktont). 

Cells 3-6 fjL broad, 11-24 fi long. 4-celled coenobia 11-24 /a broad, 
12-25 fb long. 

Bear (2) (r), Beaverdam (rrr). Chain (rrr), Clare (rrr), Deer (rrr), Jag 
(rr), Lac du Flambeau (rrr), Lake of the Woods (rrr), Llndy (rr), Little 
Doctor (rr), Old Taylors (rr), Pine (2) (rr), Rice (1) (rr), White Sand (rrr). 

The species may be distinguished from 8. denticvlatus by the linear 
ridges on the sides of the cells. 

ScENEDESMUS HYSTRix Lagcrhcim. PI. 39, Figs. 16-16. 

ttfvers. Kgl. Vet-Ak. Fdrh. 89, No. 2: 62, pi. 2, fig. 18. 1882. 

Coenobia flat, of 2-4r-8 cells joined in a single linear series. Cells 
oblong-cylindrical, with blunt conical apices. Entire surface of cells 
covered with minute spines. (Tychoplanktont). 

Cells 3-5 fjL broad, 8-18 ft long. 4-celled coenobia 8-18 fi broad, 12- 
25 /A long. 

Rudolph (rrr). 
ScENEDESMUS DENTicuLATUS Lagcrhcim. PI. 39, Figs. 17-19. 

Ofvera. Kgl. Vet-Ak. Fdrh. 89, No. 2: 61, pi. 2, figa. 13-17. 1882. 

Coenobia flat, generally four-celled. Cells ovoid to ovoid-ellipsoid, 
arranged in a linear or subaltemating series. Poles of cells without 
ridges but with 1-4 short spines. (Facultative Planktont). 

Cells 5-11 fjL broad, 7-15 /* long. 4-celled coenobia 7-15 /i broad, 
15-22 fjL long. 

Amlcoy (rr). Bear (2) (rr). Browns (rr), Clhain (rr). Deer (rrr), High (r), 
HiUman (rr). Horse (rrr). Horseshoe (2) (rr), Lac du Flambeau (rrr), Lit- 
tle Doctor (rrr). Silver (3) (rr). White Ash (rr), Wolf (rr). 
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SCENEDESMUS LONGUS Meyen. PI. 39» Figs. 20-22. 

Nova Acta Ph7B.-Mecl. Acad. Gaes. Leop. Nat Cor. 14: 774, pi. 48, fiff. 28. 
1829. G. M. Smith, Trans. Wis. Acad. Sci., Arts, it Lett 19^: 469, pi. 31, figs. 
156-158. 1916. 

Scenedesmua quadricauda yar. aetosus (Klrchner) Lagerhelm, ttfrera. KgL 
St Vet-Ak. Fdrh. 88, No. 2: 63. 1882. 

Coenobe flat, of 2-ArS (generally 4) cells arranged in a single linear 
series. Cells ovoid to oblong-cylindrical^ with ronnded poles. Poles 
of all cells with 1-2 spines. Cell wall destitute of spines except at the 
poles. ( Tychoplanktont) . 

Cells 4-5 fi broad, 8-11 ^ long. 4-ceIled coenobia 8-11 /i broad, 16- 
20 fjL long. 

Rock (rr). 



var. Naegelii (Brebisson) comb. noY. PL 40, Figs. 1-2. 

Scenedeamus Naegelii de Brebisson, Mem. de la soc. Imp. de Sc. Nat de 
Cherbourg 4: 158. 1856. 

Scenedeamus caudatua NUgeli non Corda, Gatt einz. Algen 91, pi. 5, figa. 
2c-2d. 1849. 

Colonies flat, always eight-celled. Cells cylindrical, with rounded 
poles. Terminal cells with spines at both x>oles, interior cells with 
spines at one pole, rarely at both poles. (Facultative Planktont). 

Cells 6.6-11 fi broad, 18-33 fi long. 8-celled colonies 18-33 fi broad, 
50-85 /i long. 

Blake (rr). Camp (rrr), Poor Farm (rrr), White Ash (rr>. 

This alga was described by de Brebisson from the drawings of 
8. quadricauda by Nageli. In my monograph of Scenedesmus I in- 
cluded it as a synonym of 8. langus (Trans. Wis. Acad. Sci., Arts, & 
Lett. 18^: 469. 1916) but am now convinced that it should be con- 
sidered a distinct variety. The cells are much larger than the typical 
form but unfortunately Nageli gives neither measurements for the cells 
nor an indication of the scale of magnification of his drawings. The 
measurements stated above are those of cells from Wisconsin lakes. 
The peculiar arrangement of the spines that Nageli figures, where three 
adjacent interior cells have spines on the same end and none on the 
other with the reverse condition in the remaining interior cells, was 
found to be a common but not a constant character since specimens were 
found with spines at both poles of interior cells. 
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ScENEDBSMUS ABUNDANS (BoTchner) Chodat. PL 39, Figs. 23-25. 

MaWr. p. la fl. crypt Solsse. 4*: 77. 3913; O. M. Smith, Trans. Wis. Acad. Sci., 
Arts, it Lett 18": 466, pj. 31, figs. 137-140. 1916. 

Scenedeamus quadricauda rar. almndaiu (Kirclmer) Lagerhelm, btven. 
Kgl. Vet-Ak. F5rlL 89, No. 2: 64, pk 2, fig. 20. 1882. 

Goenobe flat, generally 4-celled. Cells ovoid to oblong^llipsoid. 
Terminal cells with 1-2 spines at poles and additional spines on outer 
face between the poles. Interior cells with 1-2 spines at each pole. 
(Facultative Planktont). 

Cells 4r-7 fl broad, 7-12 fi long. 4-celled coenobia 7-12 ^i broad, 
15-30 fjL long. Spines 4-7.5 fi long. 

Beaver (2) (rr), Cochrane (rr). Diamond (rr). Grassy (rr), Horse (rr). 
Long (1) (rrr), Nancy (rrr), Palmer (rr). Poor Firm (ss). 

var. L0NGICAI7DA G. M. Smith. PI. 39, Figs. 26-27. 

Trans. Wis. Acad. Sd., Arts, & Lett. 18": 467, pi. 30, figs. 121-125. 1916. 

Cells smaller, ovoid. Spines much longer in proportion to the size 
of the cells. (Facultative Planktont). 

Cells 3-6 II broad, 7-9 fi long. 4-celled coenobia 7-9 fi broad, 10-15 
fl long. Spines 6-10 fi long. 

Camp (rr), Chain (rrr). Horse (rr). White Ash (rr). 

/ var. BREViCAUDA G. M. Smith. PL 40, Figs. 3-6. 

Trans. Wis. Acad. Sci., Arts, & Lett 18": 468, pi. 30, figs. 126-132. 1916. 

Cells ovoid, smaller. Spines much shorter and never more than 
three between the polar spines of terminal cells. (Facultative Plank- 
tont). 

Cells 2.5-5 fl broad, 5-8 fi long. 4-celled coenobia 5-8 fi broad, 
10-13 fl long. Spines 1.5-3.5 fi long. 

Mendota (rr). 

var. ASTMMETRiCA (Schroder) G. M. Smith. PI. 40, Figs. 0-3. 

Trans. Wis. Acad. Scl., Arts, & Lett. 18^: 468, pi. 27, figs. 45-46. 1916. 

Scenedeamus quadricauda var. asymmetrioa Schrdder, Forschungsbr. a. d. 
Biol. Stat, zu Pldn 6: 45, pi. 2, figs. 6ar-5c. 1897. 

Coenobia generally 4-celled, with oblong-ellipsoid cells. Poles of 
terminal cells with a single spine. AU cells of coenobe with a single 
median spine perpendicular to the plane of the coenobe and at one 
side of cell only. (Facultative Planktont). 

Cells 2.5-4.5 fi broad, 12-15 fi long. 4-celled coenobia 12-15 /i broad, 
13-18 fl long. Spines 7-10 fi long. 

Blue GIU (rr). Wild Coose (rrr). 
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ScENEDESMUS QUADRiCAUDA (Turpiii) de Brebissoii. PI. 40, Figs. 9-11. 

M^m. de la Soc. Ac. de Falalse 1885: 66. 1835; G. S. West, Brit. Freshw. Algae 
220, figs, 92D-92F. 1904. 

Coenobia flat, of 2-4-8-16 (generally 4) cells in a simple linear or 
subaltemating series, Cells cylindrical-ovoid, with rounded poles. Poles 
of terminal cells with a single long straight or curved spine. Poles of 
interior cells without spines. (Facultative Planktont). 

Cells 3.5-6 fi broad, 11-16 fi long. 4-celled coenobia 11-16 /* broad, 
12-23 fi long. Spines 10-12 ^ long. 

Beaverdam (rr), Big Butternut (rrr), Blake (rr). Browns (rr), Camp (rr), 
Chetek (rr), Clam (rr). Clear (rr). Eagle (rr). East (rrr), Plshtrap (rr). 
Green (1) (rr), Hillman (rr). Horseshoe (2) (rr), Lac du Flambeau (rr), 
Llndy (rr). Little Rice (2) (r). Lost (rr), Loveless (rr), Lower Nashotah 
(rr), Lower Nemahbin (rr), Mary (rr), Meta (rr). Mud (1) (rr), Mud (2) 
(rr), Muskallonge (r), Nancy (rr), Okauchee (rrr), Old Taylors (rr) Poke- 
gama (1) (rr),Pope (rr). Poplar (rr). Poor Farm (sss), Rice (1) (rr), Round 
(3) (rr), Sand (1) (rrr). Sand (4) (rr), Travis (ccc), White Ash (rr). Wild 
Goose (rrr), Winnebago (rr). 

The most ubiquitous species of the genus. The presence of spines 
on the poles of the terminal cells only is the distinguishing feature of 
the species. Cultural work has shown that it is possible to recognize 
several distinct varieties of this species. 



var. PARVUS Q. M. Smith. PI. 40, Fig. 17. 

Trans. Wis. Acad. Sci., Arts, & Lett. 18^: 480, pi. 31, figs, 162-166. 1916. 

Cells ovoid-cylindrical. Length of cells 2-2.5 times the breadth and 
equal to the length of the spines. (Tychoplanktont). 

Cells 3-4 /A broad, 5.5-8 fi long. 4-celled coenobia 5.5-8 fi broad, 
12-15 fi long. Spines 4.5-8 /t long. 

Deer (rrr). 

var. QUADRiSPiNA (Chodat) G. M. Smith. PI. 40, Figs. 16-16. 
Trans. Wis. Acad. Sci., Arts, & Lett. 1«^: 479, pi. 31, figs. 167-171. 1916. 

Cells broadly ovoid, about twice as long as broad. Spines short, 
about as long as the diameter of the cell. (Tychoplanktont). 

Cells 3.5-8 fi broad, 8.5-15 fi long. 4-celled coenobia 8.5-15 fi broad, 
16-32 fi long. Spines 2.5-5.5 /i long. 

Mill (rrr), Pine (rr), Pokegama (1) (rrr). Round (1) (rr). Tied Canoe 
(rrr). 
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var. LONGISPINA (Chodat) G. M. Smith. PI. 40, Figs. 12-14. 
Traiifl. Wis. Acad. Scl., Arts, A Lett. 18»: 480, pi. 31, figs. 159-161. 1916. 

Cells ovoid-cylindrical. Length of cells 2.5 times the breadth. (Fac- 
ultative Planktont). 

Cells 3.5-5 /t broad, 8-11 fi long. 4-celled coenobia 8-11 fi broad, 
12-20 ft long. Spines 7.5-10 fi long. 

Horse (rr), Lost (rr), Mendota (sss), Palmer (r). 

var. Westh G. M. Smith. PI. 41, Figs. 8-7. 

Trans. Wis. Acad. Sol., Arts, & Lett. 18*: 480. pi 32, figs. 177-180. 1916. 

Cells 4.5-8 fi broad, 16-22 fi long. 4-celled coenobia 16-22 fi broad, 
25-35 fjL long. Spines 12-16 fi long. (Facultative Planktont). 

Bear Trap (rrr), Blake (rr), Camp (rr), Cochrane (rr), Crawling Stone 
(rr), Orassy (rr). Horse (rrr), Lac Court Oreilles (rr). Loon (rrr), Meta 
(rr), Silver (2) (rr). 

var. MAXiMus W. & G. S. West. PI. 41, Figs. 1-2. 
Trans. Linn. Soc. 2 Ser. Bet. 6: 83, pi. 5, figs. 9-10. 1895. 

Cells much larger and spines proportionally longer. (Facultative 
Planktont). 

Cells 9-11.5 fi broad, 27-36 /* long. 4-celled coenobia 27-36 fi broad, 
35-40 fi long. Spines 2&-30 fi long. 

Eagle (rr), Nlcaboyne (rr). Pine Tree (rr), Poor Farm (rr), Tenderfoot 
(rrr), Travis (r). 

ScENEDESMUS OPOUENSis P. Bichtcp. PI. 41, Figs. 8-11. 

Zelts. f. angw. Mlkr. 1: 7, figa. A-E. 1896. 

Coenobia flat, of 2-4r-8 (generally 4) cells in a single linear series. 
Interior cells naviculoid, outer margin of terminal cells straight or 
slightly convex. Cells in lateral contact in median third only. Termi- 
nal cells with a long spine at each pole ; interior cells with or without 
long or short spines. Polar spines greatly reduced at times. (Faculta- 
tive Planktont). 

Cells 5-8 /i broad, 12-28 fi long. 4-celled coenobia 12-28 /* broad, 
15-30 ft long. Spines 5-28 /i long. 

Palmer (rr). 

The navicular shape of the cells, their lateral contact in the median 
third only, together with the beak-like instead of rounded apex sepa- 
rates this species from 8. quadricauda. 
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Sub-f amily C0ELA8TREAE. 

Coenobia forming a sphere with the cells radially arranged in a single 
layer around a common center. The number of cells in a coenoba al- 
ways a multiple of two. Cells spherical, polygonal, or elongate cylindri- 
cal. 



KEY TO THE! GENERA. 

Cells spherical, polygonal, or flattened; length nerer more than twice the 
breadth. 

Cells without spines on the outer face Cqelastbum 

CellB with spines on outer face Sosajbtbum 

CeUs 3-7 times as long as broad Aotiwastbum 

COELASTBUM NageU 1849. 

Coenobe a hollow sphere of 2-4-8-16-52-6^128 cells. Cells spheri- 
cal, ovoid, or pyramidal ; compressed or with large intercellular spaces ; 
enclosed in a very delicate gelatinous sheath. Daughter coenobia some- 
times remaining joined in multiple coenobia by the remains of the old 
mother cell wall. 

Beproduction by autocolony formation in any cell of the coenobe. 
Liberation of young coenobia by a rupture of old mother cell wall. 

KEY TO THE SPECIES. 
Cells spherlcaL 

Processes uniting the cells long C. RmcuzATUM 

Processes uniting the ceUs short. 

External face of ceUs without projections C. Micsopobum 

External face of cells with short truncate projections. . .C. Cambucxtm 
Cells truncate cones ....C. Pboboscidkuic 

CoELASTRUM MiCROPORUM Nagcli. PI. 41, Figs. 12-13; PI. 42, Fig. 1. 

In Braun, Alg. unlceU. 70. 1855; Senn, Bot. Ztg. 57: 58, pZ. 2, figs, 11-17. 1899. 

Coenobia spherical to ovoid ; with 8-16-32-64 cells. Cells spherical, 
enclosed by a delicate gelatinous sheath and connected to one another 
by short, stout, gelatinous processes. Intercellular interstices smaller 
than the diameter of the cells. (Facultative Planktont). 

Diam. cells (without sheath) 3-20 fi; (with sheath) 4-23 /&. Diam. 
coenobia 20-90 ^i. 

Balsam (rrr). Bear (1) (rr), Bear (2) (rr), Bear Trap (rrr), Big Butter- 
nut (rrr), Blake (rrr), Bone (rrr), Boulder (rrr), Browns (rr), Center 
(rr), Chetac (rr), Cochrane (rr), Deer (rrr), East (rrr), Elizabeth (rr), 
Plshtrap (rrr). Granite (rr>, Hill (rr), HlUmaa (rrr), Horseshoe (2) (rrr), 
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Island (rr), Lae da Flambeau (bss), Littte Baas (2) (rr), Little Butternut 
(rr), LiUle Crooked (rrr). Little Doctor (rr), Loyelesa (rrr). Lower Nash- 
otah (rrr). Lower Turtte (rr), Mary (rr), Mendota (ass), MiU (rrr). Mud (2) 
(rr), Nancy (rrr), Oconomowoc (rr). Otter (rrr), Pewaukee (rrr). Pine Tree 
(rrr), Pokegama <1) (rr), Pokegama (2) (rr). Poor Farm (rrr), Pope (rrr), 
Ptalrie (rrr), Round (1) (rrr). Sand (1) (rr). Sand (4) (rr), SheU (rrr), 
SilTer (1) (rr), fiouth Turtle (rr). Squirrel (rr). Tenderfoot (rr), Tied Canoe 
(rrr), Travis (rrr), Vermilion (rr). White Ash (rrr). White Sand (rrr). 
Wolf (rrr). 



A species that is found in all types of lakes. 



CoELASTBUM CAMBBicuM Archer. PL 42, Figs. 2^. 

Quart Jour. Mlcr. Scl. N. S. 8: 66. 1868; W. West, Jour, of Hot 81: 99, pt 
383, fig. 14. 1893. 

Coenobia spherical, of 8-1&-32-64-128 (generally 32) cells. Cells 
spherical, with a single troncate projection on the outer face. Each 
cell connected to adjacent ones by short, somewhat flattened, gelatinous 
projections. Small circular or triangular interstices between the cells. 
( Facultative Planktont ) . 

Diam. cells (with sheath) 6-21 /a, (without sheath) 5-18 fu DiaoL 
coenobia 20-100 /jl 

Balsam (rrr). Bear (2) (rr), Beaverdam (rr). Birch Island (rrr), BHie 
QUI (rrr), Catfish (rr), Cochrane (rrr), Cranberry (rr). Bast (rr), Found 
(rr), Hlllman (rrr), Jag (rr). Little Bass (2) (r), Mercer (rr), Bllddle Mo- 
Kenzle (rrr), Mlnocqua (rr), Nancy (rrr), Nlcaboyne (rr). Old Taylors (rrr), 
Owen (rrr). Pine (1) (rr), Pine Tree (rr), Pokegama (1) (rr), Ftairle (rr), 
Rudolph (rrr), St Croix (rr), Sllyer (1) (rr), Streitor (rr), Travis (r), 
Wild Ooose (rrr). 

CoELASTRUM RECTicuLATUM (Daugoard) Senn. PL 42, Figs. 4-6. 

Bot Ztg! 67: 66, pU 2, figs, 1-10. 1899. 

Coenobia spherieal, of 8-16-32 cells ; generally held in multiple coe- 
nobia by the remains of old mother cell walls. Cells spherical, enclosed 
by a narrow gelatinous sheath and connected to adjacent cells by 6-9 
long, slender, tough, gelatinous processes. (Facultative Planktont). 

Diam. cells (with sheath) 6-24 /a. Diam. coenobia 10-65 /a. 

Bear Trap (rrr), Bear (3) (rr), Bearerdam (rrr). Big McKenzie (rrr)^ 
Birch (2) (rr), Blake (rrr), Browns (ss). Camp (rr). Fish (rr), High (rrr). 
Island (rr), Lac Court Oreilles (rr), Little Bass (2) (rr), Mary (rr), Mendota 
(rr). Mud (1) (rr), Mudhen (rr), Nancy (rr). North Twin (rrr). Palmer (rr). 

The long processes connecting the cells distinguish this species from 
all others. Solitary coenobia are rarely met with since the long proc- 
esses hinder the escape of young coenobia. 

11 
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CoELASTBUM PR0B06GIDEUM Bohlin. PI. 42, Figs. 7-8; PI. 4S, Figs. 1-2. 

Bih. t Kgl. St. Vet-Ak. HandL 28, Afd. 8, No. 7: 33, pi. 2, flgt. l»-22. 1897. 

Coenobia pyramidal or cubical, rarely polygonal; of 4-8-16-32 (gen- 
erally 4 or 8) cells; frequently joined in compound coenobia of irregu- 
lar shape. Cells truncate cones, at times with concave sides ; with base 
of cone towards the center of coenobe. Interstices between cells large, 
polygonal. Chloroplast single, parietal, with one pyrenoid. (Faculta- 
tive Planktont) . 

Diam. cells 6.5-17 /x; diam. 4-celled coenobia 12-35 /x; compound 
coenobia up to 350 ft in diam. 

Bear Trap (rrr), Cochrane (rr), DurchmanB (rrr), Pine Tree (aa)» Round 
(rrr). 

The appearance of this alga as the dominant organism of the plankton 
of Pine Tree lake is of particular interest since Coelastrum species have 
not been reported as occurring in abundance by any student of the 
phytoplankton. Compound coenobia were very common and it was not 
at all unusual to find 50-80 four- or eight-celled coenobia joined in one 
irregular mass. The cells of four-celled coenobia are tetrahedrically 
arranged in the manner that G. S. West has described them for Codas- 
irv/m composUvm (Jour. Linn. Soc. Bot. 38: 136, pi. 5, figs. 8-9. 1907} 
and I believe that C. compositum should be considered a synonym of 
C. proboscideum. The cellular arrangment of eight-celled coenobia is 
exactly as Bohlin and Senn describe. In the sixteen-celled coenobia, 
which are of very rare occurrence, the cells form a hollow sphere so that 
the general appearance of the colony resembles the other species of the 
genus. This difference in cell number is of minor significance, the 
number of cells in a colony being dependent upon the vegetative vigor 
of the mother cell at the time colony formation takes place. 

SORASTRUM Kiitzing. 1845. 

Cells pyriform, semilunar, or reniform; united to form spherical 
colonies of 8-16-32-64r-128 cells. Center of colony a polyhedral body 
from which gelatinous strands radiate to each cell. Distal side of cells 
with 1, 2, or 4 spines. Chloroplast diffuse, with one pyrenoid. 

Reproduction unknown ; presumably by autocolonies as in Coelastrum, 
possibly by zoospores as in Pediastrum. 
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KEY TO THE 3PECIBS. 

Spines on outer face of cells short (4-8 fi) S. Sfctttlosuic 

Spines on outer face of cells long (10-16 m) S. Amebioanxtx 

SORASTBUM SFINI7L0SUM Nflgeli. PI. 44, Figs. 4-^. 

Gatt. einz. Algen 99, pi. 6, figa. Da-Dd. 1849; G. S. West, Brit. Freshw. Algae 
215, figa. 89a-89b. 1904. 

Coenobe of 4-8-16-32 cells. Ciells broadly renif orin to cuneate, with 
four short horns at the comers of the outer face. Stipe leading to 
sphere at center of colony short. Chloroplast single, generally filling 
the entire cell; pyrenoid single. (Tychoplanktont). 

Cells 8-20 fi broad, 6-18 /u long, 5-8 ji thick. Horns of adult cells 
4-8 /i long. 

HiUman (rrr), Horse (rrr). 



SORASTRUM AHERICANUM (Bohliu) Schmidlc. PI. 44y Fig. 1. 

Engl. Jahrb. 27: 230. 1900: Lemmermann, Arch, t Hydrob. u. Planktonkde. 
5: 310, fig. 5. 1910. 

Selenoaphaerium americanum Bohlln, Bih. t Kgl. St. Vet.-Ak. Handl. 28, 
Afd. 8, No. 7: 40, pi. 2, figa. 38-41. 1897. 

Coenobia spherical, solitary, of 16-32-64-128 (generally 16 or 32) 
cblls. Cells cardiate to P3rramidate, somewhat flattened, with the apex 
towards the center of the coenobe and ending in a broad gelatinous 
stalk as long as the cell. Stalk cylindrical, 5-6 faceted at the base ; 
with the facets in contact with those of other stalks and forming a hol- 
low sphere. Outer face of cells emarginate, with a single long spine at 
each of the four comers. (Facultative Planktont). 

Cells 7-20 /i broad, 5-20 /x long (without stalk), 4-8 /x thick. Spines 
of adult ceils 10-15 /x long. 

Deyils (1) (rr). Devils (2) (rrr), Nancy (rrr), Travis (rr). 

The longer spines and stalk, together with the more prominent central 
sphere, separates this species from the foregoing. 

var. UNDULATUM G. M. Smith. PI. 44, Figs. 2-3. 
Trans. Wis. Acad. Sci., Arts, & Lett 10": 640, pi. 13, fig. 7. 1918. 

Sides of facets at base of stipe undulate. Dimensions as in the typi- 
cal form. (Facultative Planktont). 

Beaverdam (rrr). 
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ACTINASTRUM Lagerheim 1882. 

Coenobia free-floating, of 4-8-16 (generally 8), ovoid, cylindrical, 
club-shaped, or drum stick shaped cells radiating from a common cen- 
ter. Coenobia sometimes united to form multiple coenobia of irregular 
shape. Each cell with a single, laminate, parietal chloroplast; with 
or without pyrenoids. 

Reproduction by longitudinal and transverse division of the contents 
of any cell, the young autocolony being liberated by a rupture of the 
mother cell wall. 

KEY TO THE SPECIES. 

Center of ceU twice as broad as poles A. Haktzsohi 

Center of cells about the same width as the poles A. Obaciujmum 

AcTiNASTBUM GRACiLLiMUM G. M. Smith. PI. 4S, Figs. 8-5. 

Bull. Torr. Bot CI. 48: 480, pi 26, flg, 23. 1916. 

Coenobia of 4 or 8 cells radiating from a common center. Cells elon- 
gate-cylindrical, tapering but slightly to a truncate end, 7-10 times as 
long as broad. Chloroplast single, parietal, laminate, with or without 
a pyrenoid. (Euplanktont). 

Cells 1.75-3 /i broad, 14-21 /x long; colonies 30-45 /i in diam. 

Horse (rr), Kegonsa (rrr), Mendota (rr). 

The species differs from the following in the very slight dilation of 
the median portion of the cell and the greater proportional length. 

AcTiNASTRUM Hantzschi Lagcrhcim. PI. 43| Figs. 6-7. 
Ofrers. KgL Vet.-Ak. Fdrh. 89^ No. 2: 70, pi. 3, flga. 2^^. 1882. 

Coenobia of 4 or 8 cells radiating from a common center. Coenobia 
sometimes united to form multiple coenobia. Cells 3-6 times as long 
as broad, with truncate poles, ovoid-cylindrical. Diameter of middle 
of cells twice that of poles. Chloroplast single, parietal, laminate ; with 
one pyrenoid. ( Euplanktont ) . 

Cells 3-6 fi broad, 10-26 fi long; coenobia up to 50 ft in diam; com- 
pound coenobia up to 200 /i in diam. 

Chetek (rr), Kegonsa (r). Lower Turtle (rrr), Mendota (rr), Prairie (rr), 
Upper Turtle (rr), Waubesa (rrr). 

Multiple coenobia are of rare occurrence and have only been found 
in the plankton of Chetek lake. This may be due to the fact that such 
colonies readily fragment into the individual coenobia and the handling 
incident to the collection of samples is sufficient to break up multiple 
coenobia. 
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Tar. ELONGATUM O. M. Smith. PI. 43, Fig. 8. 

rfrans. Wis. Acad. 6cU Arts, & Lett 10": 636, pi, 12, fig. 3. 1918. 

Colonies of 4 or 8 cells. Cells cylindrical, tapering but little towards 
the poles. ( Euplaoktont ) . 

Cells 4-5 II broad, 30-35 /i long. 

Bear (3) (rr). 

The cells of this variety are much longer than those of the typical 
form. 

Family HTDRODICTTACEAE. 

Cells cylindrical, or flattened and hexagonal to trapezoidal with one, 
two, or four projections. Coenobia of d^nite shape; cylindrical with 
a large number of cells; or disciform with 2-4r-8-16-32-64r-128 cells. 
Cells incapable of division after their formation. Chloroplast single, 
parietal, laminate to reticulate, frequently filling the entire mature 
cell ; with one to many pyrenoids. 

Asexual reproduction by the division of contents of any cell to form 
zoospores that swarm within old cell wall or within a gelatinous vesicle 
extruded from the cell. Zoospores becoming apposed in the shape of 
the adult cell when they come to rest. 

Se^al reproduction by isogamous zoogametes which fuse in pairs to 
fotrm angular resting cells which form colonies on their germination. 

KBT TO THB GENERA. 

Coenobe a hollow cylindrical tube with rounded ends Htdbodictton 

Coenobe a flattened disc one cell in thickness. 

Number of cells in coenobe always 2 Buastih^sis 

Number of cells in coenobe 4-8-16-32-64-128, very 

rarely 2 Pediashium 

HYDRODICTYON Roth 1800. 

Cells macroscopic, oblong-cylindrical with rounded ends; united to 
form a free-floating, reticulate, saccate coenobium. Meshes of nets 
3-12 (generally 5-6) sided. Cells coenocytic; chloroplast parietal, 
reticulate at first, later diffuse; pyrenoids single in very young cells, 
several hundred in mature cells. 

Asexual reproduction by the division of cell contents into very many 
biciliate zoospores which swarm about in and become arranged as in 
the mature coenobe within the old mother cell wall. Liberation of the 
young coenobe by a gradual gelatinization of the mother cell wall. 

Sexual reproduction by zoogametes which are similar in structure to 
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zoospores but smaller, the zoogametes fusing in pairs to form a spheri- 
cal zygote after their liberation through a pore in the cell wall. Zygote 
germinating, after a short period of rest, into 2-5 large uni- or biciliate 
zoospores that form irregular polyhedral cells on coming to rest. Poly- 
eders ultimately germinating into 200-300 zoospores that are liberated 
in a vesicle and form a net as in asexual reproduction. 

Htdrodictyon reticulatum (L) Lagerheim. PI. 44, Fig. 6; PI. 46, 

Fig.l. 

6tven. Kgl. Vet-Ak. Fdrh. 40, No. 2: 71. 1883; O. S. West, Brit. Fresh w. Algae 
208, figt. 84A-84r. 1904 

Cells elongate cylindrical, forming a definite closed net. (Tycho- 
planktont) . 

Cells 5-250 §1 broad, up to 1.5 cm. long. Coenobia up to 30 cm. long. 

Little BasB (2) (rr), Mendota (rr), Monona (sss). 

An alga that is in no sense a plankton organism but one which some- 
times grows in abundance in shallow, well protected bays and so may, 
at times, be found free-floating in large patches a considerable distance 
from the shore. 

l^BDIASTRUM Meyen 1829. 

Coenobia disciform to stellate, free-floating, of 2-4-8-l&-32-64r-128 
cells arranged in a layer one cell in thickness. Coenobe entire, perfor- 
ate, or dathrate. Marginal cells polygonal, with one, two, or four proc- 
esses that sometimes terminate in a tuft of long hyaline setae. Interior 
cells polygonal, without processes. Cell wall smooth, granulate, or 
covered with a meshwork of fine ridges; without a gelatinous sheath. 
Chloroplasts parietal and disciform at first, later filling the entire cell ; 
with 1-4 pyrenoids. Cells coenocytic. 

Asexual reproduction by the division of contents of any cell into 
2-4r-8-16-32-64-128 biciliate zoospores that are extruded in a gelatinous 
vesicle and, after a short period of swarming, on becoming quiescent 
appose themselves in the same position as the mature cells of the 
coenobe. 

A fusion of biciliate zoogametes into polyhedral resting cells has been 
observed. On germination these zygospores form 8-16-32 zoospores 
that behave as in asexual reproduction. 
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KEY TO THB SPBCIBS. 

• 

Outer face of marglxial cells without projections. 

WaU smooth ' P.lMTroauM 

WaU reticulate P.Arantosum 

Outer face of marginal cells with 1, 2, or 4 projections. 
Marginal cells with more than one projection. 
Cells on margin with four projections and a deep linear incision. .P. TinsAS 
Cells on margin with two projections. 
Coenobe entire. 
Cell wall smooth or punctate. 

Projections side by side in front Tiew of cell P. Bobtaiotm 

Projections aboye one another in front view P. Kawbaiskti 

Cell wall reticulate. 

Wall covered with coarse reticulations P. AaAmDoeuM 

Wall coTered with fine reticulations P. Soulptatux 

Coenobe perforate. 

Ends of projections truncate P. Duplex 

Bnds of projections incised P. BmADiATUM 

Marginal cells with one projection P. Simplex 

Pediastrum simplex var. duodenarxum (Bailey) Babenhorst. PL 45, 

Figs. 2-6. 

Fl. Eur. Algarum 8: 72. 1868. 

Monactinua duodetiariua Bailey, Smithsonian cont to knowL 7, Art. 8: 14, 
ph 1, fig. 37. 1855. 

Monactinua octonarius Bailey, ibid, p. 14, pi. 1, fig, 36. 1855. 

PedUMtrum simplex var. clathratum (Schrdter) G. S. West, Jour. Linn. Soc. 
Bot. 88: 134. 1907. 

Coenobia circular to oval, of 4-8-16-32-64-128 (generally 8-16-32) 
cells. Inner face of marginal cells concave, outer face produced into 
a single, delicately tapering, concave process frequently furnished with 
a tuft of delicate hyaline setae. Interior cells as those of the periphery 
but with shorter processes. Interstices between cells large. Cell wall 
wnooth or finely punctate. (Facultative Planktont). 

Cells 10-24 ft broad, 20-45 /jl long. 

Balsam (rr). Bear (1) (r), Bear Trap (rrr), Blake (r), Camp (rr), Green 
(1) (rrr). High (rr), Hillman (rrr), Kegonsa (rr), Little Bass (rr), Little 
Butternut (r). Little Crooked (rrr). Lost (rr). Loveless (rrr), Mary (rr), 
Monona (r). Mud (2) (rr). Palmer (rrr), Pokegama (1) (sss). Rice (1) (r), 
St. Croix (rr). Silver (1) (rr). Spirit (rr). Upper Turtle (r), Vermilion (cc), 
Wapagossett (r). White Ash (rr), Winnebago (rr). Wolf (rrr). 

This alga is one that has been given a number of names by various in- 
vestigators, but for the reasons stated elsewhere (Trans. Wis. Acad. Sci., 
Arts, & Lett. 19* : 642. 1918) I consider the one given above the proper 
name. 
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PSDiASTBUM INTEGRUM Nogeli. PL 45, Fig. 7. 
Qatt einc Algen 97, pi. 6, flgt. B4a^B4r. 1849. 

Coenobia 8-16-32-64-«elled, circular or oval, without perforations. 
Interior cells polygonal; marginal cells 5-6 sided, at times with rudi- 
ments of two projections that are sometimes reduced to a single wart, 
but generally without projections. Cell wall smooth or punctate. 
( Tychoplanktont ) . 

Diam. cells 15-^0 [a. 

Soft (rrr). 

var. PRiVA Printz. PI. 45, Figs. 8-10. 

Skr. Vidensk. 1 Krlstlana MaL-Natnry. Kl. 1918': No. 6: 73, pi. 5, fig. 147. 
1914. 

Coenobia generally 8-celled. Marginal cells trapezoidal, without in- 
cisions or processes. Interior cells polygonal, without incisions. Cell 
wall smooth. (Facultative Planktont). 

Diam. cells 8-10 fu Diam. 8-celled coenobia 15-25 /x. 

Palmer (rr). 

The general shape of the cells is like that of P. tetras but since there 
are no incisions in the cells they cannot be placed among the varieties 
of P. tetras. 

Pediastrum araneosum Baciborski. PI. 46, Fig. 11. 
Mem. Acad. Imp. Scl. Cracow 20: 84. 1890. 

Coenobia circular to oval, without perforations, of 8-16-32-64r-128 
cells. Interior cells in contact with 4-6 other cells, straight sided. In- 
ner half of marginal cells similar to interior cells, outer half without 
processes but with a deep anargination. Surface of cell covered with 
a coarse reticulum of ridges. (Facultative Planktont). 

Diam. cells 15-32 /uu 

Birch Island (rr). Blue GUI (rrr), Boulder (rrr), C!arson (rrr). Deer (rrr), 
DevilB (1) (rrr). Diamond (rrr), Dutchmans (rr), Horseshoe (1) (rr). Lake 
of the Woods (rrr), Llndy (rr). Loon (rrr), Nlcabojme (rr), Nancy (r). Pine 
Tree (rr), Pokegama (1) (rrr), Poor Farm (rrr). Sand (2) (rr), Wild 
Gk>0Be (rr). 

var. RUGULOSUM (G. S. West) G. M. Smith. PL 46, Figs. 12-13. 

Bull. Torr. Bot. CI. 48: 476, pi. 25, fiff. 14. 1916. 

Sides of cells undulate where they are in contact with one another. 
(Facultative Planktont). 
Meta (r). 



n 
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Pediastrum sculptatum O. M. Smith. PI. M, Fig. 1. 

Bull. Torr. Bot. CI. 48: 476, pi. 25, fig. 13. 1916. 

Coenobia oval to circular, of 8-16-32 cells. Interior cells with 4-6 
straight sides, with a few interstices between the cells. Marginal odLi 
bilobed, with the lobes produced into two short divergent or parallel 
processes. Cell wall covered with a network of very fine ridges. (Fac- 
ultative Planktont). 

Diam. cells 10-15 /i. Diam. coenobia 80-150 /i. 

South Turtle (rr), 

Pediastrum Boryanum (Tnrpin) Meneghini. PI. M, Figs. 2-7. 

Llnnaea 14: 210. 1840; 6. 8. West, Brit. Freshw. Algae 211, figa. 86f-S5h. 
1904. 

Coenobia circular to ovoid, of 4r-8-16-32-64r-128-256 (generally 8- 
16-32) cells that are normally compactly arranged in concentric rings. 
Interior cells 4-6 sided, with straight sides. Inner half of marginal 
ceUs similar to interior cells ; outer half produced into two short obtuse 
processes ending in short spines, slightly to deeply emarginate between 
the processes. Projections on outer face and their spines sometimes 
greatly reduced. Wall smooth or granulate. (Facultative Planktont) . 

Diam. cells 7.5-30 /a. Diam. 16-celled coenobia 40-100 /i. 

Balsam (rrr), Bear (1) (rrr), Bear (2) (rrr), Bear (3) (as), Bear Trap 
(rr), Beasley (rr), Beaver (rr), Beaverdam (ss), Big Butternut (rr), Birch 
Island (rr), Blake (rr). Bloom (r), Boulder (rrr). Browns (rr), Camp (r), 
Carroll (sss), Carson (rrr), Catherine (rr), Center (bs), Chelae (rr), Chetek 
(rrr), Clear Crooked (rr), Cochrane (rrr)» Crawling Stone (rr), Deer (r), Des 
Moines (rr). Devils (1) (rr), Eagle (sss), East (rrr), Elizabeth (rrr), Fence 
(rrr), Fiehtrap (rr). Found (rr). Fowler (rrr), Geneva (rr). Granite (rr), 
Grassy (rr). Green (2) (rrr). Grindstone (rr). Half Moon (rrr), Harris (rr), 
High (rr), HUhnan (rr), Hooker (rr), Horse (rrr). Horseshoe (1) (ss), 
Kawaguesaga (r), Kegonsa (sss), Kitten (rr), Lac la Belle (rr), Lac Court 
Oreilles (rr), Lac du Flambeau (r), Lindy (rr), LitUe Bass (2) (r), Little 
Bear (sss). Little Butternut (rrr), Little Crooked (rr). Little Rice (2) (rr), 
Little Wood (rrr), Long (2) (rr)^Long (3) (rrr), Loveless (r), Lower Nash- 
otah (rrr), Lower Nemahbin (rr), Lower Turtle (rr). Marl (rr). Mary (ss), 
Mendota (ss), Monona (ss), Mud (1) (r). Mud (2) (r), Mudhen (rr), Muskal- 
longe (rr), Nagawicka (rr), Nancy (sss), Nicaboyne (rrr). Oconomowoc (rr), 
Old Taylors (rr), Owen (r). Paddock (rrr), Pewaukee (rr). Pine (2) (rrr), 
Pokegama (1) (sss), Pokegama (2) (r), Pokegama (3) (rr), Poor Farm (rr). 
Poplar (rr), Prairie (rrr),Hainbow (rr). Reserve (rrr). Rice (1) (rr). Round 
(1) (sss). Round (2) (rr), St. Croix (rr), 6and (1) (rrr). Sand (3) (rrr), 
Sand (4) (sss>. Silver (2) (r). Spirit (rr). Star (rr), Streitor (rr), Taylor 
(r). Tenderfoot (rrr). Tied Canoe (rrr). Turtle [North and South] (rr). Up- 
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per Turtle (r), VennUlon (rr), Waubesa (r). White Ash (asa), Whlteflah (rr), 
White Sand (rr), WUdcat (rrr), Winnebago (r). Wolf (s). 

A species that is almost universally present and one which variea 
greatly in the character of the marginal cells. 

var. UNDULATUM WiUe. PL 46, Pig. 8, 

Offers. Kgl. Vet-Ak. Fdrh. M, No. 5: 28. 1879. 

Sides of cells in contact with other cells undulate instead of straight. 
(Tychoplanktont) . 

Winnebago (rr). 

var. LONGicoBNE Baciborski. PI. 46, Fig. 9. 

Akad. UmieJ. w. Krakowie 20: 13. 1889; Prints, Skr. Vidensk. i Kristiana 
Mat.-Natiinr. Kl. 1918, No. 6: 74, pi. 5, flg. 149. 1914. 

Horns at the ends of processes much longer than typical form, some- 
times swollen at apex. Cell wall smooth or granulate. 
Diam. cells up to 40 ^a. Horns 12-30 /u long. 
Bone (rrr). 

Baciborski recognizes the forms gldbrum and granidaium but, judg- 
ing by the variation in the nature of the wall in the typical form, these 
forms should not be recognized. 

Pediastrum Kawraiskyi Schmidle. PI. 46, Figs. 1&-13. 

Arb. d. Botan. Gartens zu Tiflis 2: 269. 1897; Nitardy, Beih. e. Bot. Cent 821*: 
164, pi. 5, flg. 6. 1914. 

Coenobia of 16-32-64 cells that are compactly arranged. Interior 
cells 4-6 sided, sides straight. Inner half of marginal cells as interior 
cells, outer half with two short projections that lie one above the other 
when the coenobe is seen in surface view. Cell wall smooth. (Eu- 
planktont). 

Diam. cells 9-22 fu Diam. 32-celled coenobia 60-100 /a. 

Big Baas (r), Palmer (rr), Tenderfoot (rrr), Winnebago (r). 

The cell shape is quite similar to P. Boryanum but the peculiar posi- 
tion of the processes on the marginal cells at once distingpiishes this 
species from all others. Some investigators are inclined to the view 
that P. Kawraiskyi is but a passing condition of P. Boryanum that is 
found for one generation only. I have grown P. Boryanum in pure 
cultures for several years and have never seen a single coenobe with the 
projections of marginal cells lying one above the other, and so feel con- 
fident that P. Kawraiskyi is not a temporary growth condition of 
P. Boryanum. 
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Pediastbum duplex Meyen. PI. M, Figs. 14-16. 

Note Acta Phys. Med. Aa Caea. Leop.-CaroL Nat Cur. 14*: 772, ph 43, figs. 
6-20. 1829. 

Coenobia of &-16-32-64r-128 (generally 1&-32) cellB, with small lens- 
8hai>ed perforations between the cells. Interior cells more or less ree- 
tangalar, not in contact with one another in the central portion of the 
side walls. Inner half of marginal cells similar to interior cells, outer 
half prolonged into two short truncate processes. Cell wall smooth. 
(Facultative Planktont). 

Diam. cells 11-21 /jl. 

Balsam (rrr). Bear (2) (r), Birch Island (rr), Browns (rr), Catherine (rr), 
Center (r). Clam (rrr), Cochrane (rr). Crawling Stone (r). Deer (rr), Det 
Moines (rrr). Diamond (rrr). Eagle (r), Fishtrap (rr), Found (rr). Fowler 
(rr), Helen (1) (rr), High (rr), Kawagueeaga (rr), Kegonsa (r). Kitten (r), 
Lac la Belle (r), Ldndy (rr). Little Bass (2) (rr), Little Bear (r), LitUe 
Crooked (r), LltUe Rice (2) (rr). Long (3) (rrr). Lost (rr), Mendota (sss), 
Mercer (rr), Meronk (rrr), Monona (c), Nagawicka (rr), Nancy (sss), Nica- 
b03me (rrr). North Twin (rr), Oconomowoc (rr), Okauchee (rr), Pardee (rr), 
Pokegama (1) (inb), Pokegama (2) (rr). Poor Farm (r). Poplar (rrr). Round 
(1) (r). Round (2) (rr). Sand (4) (aes), Sishebogema (rr). Soft (r). South 
Turtle (BBS), Taylor (rr). Tenderfoot (r). Tied Canoe (rrr). Upper Nemahbin 
(rr), Waubeaa (ccc). White Sand (rrr). Wildcat (aas), Wild Qoose (rrr), 
Winnebago (as). Wolf (aea). 

In many cases the marginal cells of this species and the varieties 
dathratum, reiiculatum and grctciUimum have a tuft of long hyaline 
setae at the apex of the projections. Their function is to give buoyancy 
to the coenobe when living under pelagic conditions. Petersen (Bot. 
Tids. 81: 161-176. 1911) has been able to demonstrate their presence 
in other species by means of stains. 

var. CLATHRATUM (A. Brauu) Lagerheim. PI. 47, Figs. 1^. 
Ofvers. Kgl. Vet-Ak. Fdrh. 88, No. 2: 56. 1882. 

Cells more deeply emarginate and perforations of disc larger. (Fac- 
ultative Planktont) . 
Diam. cells 12-22 fi. 

Balaam (rr), Bear (3) (rr), Bear Trap (rr), Beaverdam (aaa). Big Butter- 
nut (rr), Blake (r). Bloom (rr). Camp (aa), Catflah (rr), C!atherlne (rr), 
Chetek (a). Cranberry (rr), Eaat (rrr), Flah (a), Horaeahoe (1) (rr), Horae- 
ahoe (2) (rr), Lac du Flambeau (rrr), Lac la Belle (r), Little Baaa (2) (aa), 
Little Butternut (r), Little Wood (rrr), Long (1) (rrr), Loveleaa (aaa), 
Lower Turtle (r), Mary (r), Mendota (r), Iftlddle McKenzle (a). Mud (2) (rr). 
Mud (3) (aaa), Nancy (r), Okauchee (rrr). Old Taylora (rrr), Pokegama (1) 
(r), Rice (1) (aa), Round (2) (rr),Sand (3) (rr). Sand (4) (r). Spirit (aaa), 
Upper Turtle (aaa), Wapagoaaett (rr), White Aah (r). 
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var. BETiGTTLATUM Lagerheim. PI. 479 Figs. 4-7. 

btwern. Kgl. Vet-Ak. F6rh. 89, No. 8: 66, pi. 2, flg. 1. 1882. 

Perforations of coenobe very large, oval. Interior cells sab-cruciate 
to H-shaped. Sides of projections of marginal cells parallel, projec- 
tions generally terminating in a taft of delicate long hyaline setae. 
(Euplanktont f). 

Cells 10-20 /i broad, 15-40 ^ long. 

Big (rr), Camp (b), Center (s), Chetek (s), Crab (rr), HiU (rr), Hooker 
(rr), Horse (888), Island (bss), Kawaguesaga (rr), Little Bear (rr). Little 
Rice (1) (rr), Lost Bass (r). Loveless (r), Nancy (r), Paddock (rr), Palmer 
(r), Pardee (r). Pine (2) (rrr), Pokegama (1) (r), Pokegama (3) (ss), 
Prairie (ss). Reserve (rr). Rice (r), St Croix (ses), Sishebogema (r). South 
Turtle (rr). Tenderfoot (rr), Waubesa (rr), Whitefisb (rr), Winnebago (rr). 

var. GRACiLLiMUM W. & G. S. West. PI 47, Pigs. 8-11 ; PI. 48, Pigs. 1-2. 

Jour, of Bot 88: 62. 1896. 

Cells very narrow, never wider than the processes. Body of margi- 
nal cells curved outwards, with two long, somewhat converging processes 
that have parallel or slightly convex sides. Interior cells like those of 
margin but with somewhat shorter processes. Perforations of coenobe 
very large. (Euplanktont). 

Cells 10-22 /i broad, 12-32 ft long. Diam. 16-celled coenobia 65-140 /a. 

Clam (rr), Pine Tree (bsb), Travia (r). 

The perforations of the coenobe and the extension of the processes 
are the greatest in this variety. The varieties cUtihratum, reiicidatum, 
and graciUimum are not sharply defined and it is possible, taking the 
collections as a whole, to arrange a series that grades almost impercept^ 
ibly from the typical form to the variety gracUUmum. The individuals 
from any one lake, however, generally vary within fairly narrow limits 
so I feel that these varieties should be recognized instead of putting 
them in one collective species without varieties. 

var. ROTUNDATUM Lucks. PI. 46, Pig. 17. 

Jahrb. d. Westpr. Lehrervereins f. Naturk. l^-S: 31. 1907; ^itardy, Beih. z. 
Bot. Cent. 82P: pi. 9, fig, 11. 1914. 

Projections of marginal cells markedly convex and capitate instead 
of parallel. ( Tychoplanktont ) . 

Oconomowoe (rrr), Horseshoe (1) (rr). 
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var. COHAESENS Bohlin. PL 48, Figs. 8-4. 

Blh. t. Kgl. St. Vet-Ak. Handl. 28, Afd. 8« No. 7: 31, pi. 2, fig. 1. 1897. 

Pediaatrum duplex var. reticHlatum forma coihaerena (Bohlin) Brunnthaler, 
In Pascher, D. Siisswasserfl. DeutschL, Osterr. u. d. Schw. 5': 96, fig, 57e. 1916. 

Goenobia circular to oval, of 16-32-64 cells, with median-sized inter- 
cellular spaces. Wall of cells covered with short, linear, concentrically 
arranged granules. (Facultative Planktont). 

Cells 12-22 /i broad ; 13-24 /i long. 

Pine Tree (r). 

Pediastbum biradiatum Meyen. PI. 48| Figs. 6-8. 

Nova Acta Phys.-Med. Ac. Cae8.-Leop. Nat Cur. 14': 773, pi. 43, fi^s, 21-22. 1829. 
Pediaatrum rotula (Ehrenberg) A. Braun emend. Alg. unlceU. 101, pi. 6, 
>ipf . 2-3, 6-^, 10, 12-14. 1866. 

Goenobia of 4r-8-16-32-64 cells, with medium sized openings between 
cells. Marginal cells in contact with one another at base only, with 
two long projections that are dilate and incised at the apex. Interior 
cells as those of the margin but apices of projections neither dilate nor 
incised, in contact with other cells at base and ends of projections only. 
Cell wall smooth. (Facultative Planktont) . 

Gells 10-22 /i broad, 15-30 /x long. Diam. 32-celled coenobia 80-150 /i. 

Balsam (rrr). Bear (3) (rr). Big McKenzle (rr), Lac du Flambeau (rr). 
Mud (2) (rr), Nancy (rrr), Pokegama (1) (rrr), Wolf (rrr). 

TMs species resembles P. duplex var. reticiilatum in the perforation 
of the disc but differs in the deep incision of the marginal cell projec- 
tions. Perfect colonies are seldom seen since apices of projections of 
certain interior cells are free and have the same dilation and incision 
that is found in the marginal cells. The number of cells in the colony 
is generally stated as 8-16-32 but the coenobia in the plankton of Wis- 
consin lakes are 32- or 64-celled except in very rare cases. 

Pediastrum tetras (Ehrenberg) Balfs. PL 48, Figs. 9-12. 
Ann. ft liag. of Nat Hist. 14: 469, pi. 12, fig. 4. 1844. 

Goenobia rectangular, oval or circular; without perforations; of 
4r-8-16-32 (generally 4-^) cells. Outer face of marginal cells with a 
single deep linear to cuneate incision, the halves of the outer face 
slightly to deeply emarginate. Interior cells with a single deep linear 
incision and 4-6 straight sides. Gell wall smooth. (Tychoplanktont). 

Diam. cells 8-15 /a. 

Blake (rrr). Browns (rrr). Chain (rrr), Chetek (rr), Cochrane (rrr), Hill* 
man (rrr), Horse (rrr), HorBeahoe (2) (rrr), Kimball (rrr), Llndy (rrr), 
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Little Doctor (rr), Ifendota (rrr). Palmer (rrr), Pewaukee (rrr), Pine (2) 
(rr), Pokegama (1) (rr), Poor Farm (rr), Tied Canoe (rrr). 

The four projections in the outer face of marginal eellB are due to a 
deep emargination of the two halves. This, coupled with the deep in- 
cision of all cells, at once separates the species from others of the genus. 
The alga does not thrive under plankton conditions although it is com- 
mon in ditches and ponds of the state. 

var. OBTUSATA Baciborski. 

Akad. Umiej. w. Krakowie 20: 32. 1889; Printz, Skr. Vidensk. i Kristiana 
Mat.-Natiirv. Kl. 1918% No. 6: 78, pi. 6, fig. 163. 1914. 

Cells larger than typical form, sometimes expanded at base. Halves 
of outer face of marginal cells entire or very slightly emarginate. 
( Tychoplanktont ) . 

Diam. cells 14-18 /x ; length 18-22 /*. 

Beaverdam (rrr). 

var. TETRAODON (Corda) Hansgirg. PL 48, Pigs. 13-14; PI. 49, Figs. 1-2. 

Prodr. d. Algenfl. t. Bdhmen 1 : 112. 1888. 

Euastrum tetraodon Corda, Almanach de Carlsliad 9: 238, pi, 2, fig. 9. 1839. 

Coenobia generally 8-celled. Incision of cells deep, and with projec- 
tions adjacent to incision very pronounced on marginal cells. (Facul- 
tative Planktont). 

Diam. marginal cells 8-15 /x ; length 12-18 /x. 

Pine Tree (rr), Travis (r). 

There is no question that my figures of the organism are identical 
with the one that Nitardy (Beih. Bot. Cent. 32* : 123, pi. 5, fig. 8. 1914) 
has reproduced from Corda. The variety is sharply defined through 
the greater development of the projections. 

EUASTROPSIS Lagerheim 1894. 

Coenobia f ree-fioating, 2-celled. Cells fiattened, approximated at the 
bases, distal end free and deeply emarginate. Chloroplast single, pari- 
etal, with one pyrenoid. 

Asexual reproduction by division of cell contents into 2-4-^16-32 
zoospores which are extruded in a vesicle and on becoming quiescent 
join in pairs to form the characteristic coenobe. 

Sexual reproduction unknown. 
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EuASTROPSis BiCHTERi (Schniidle) Lagerheiin. PL 48, Fig. 3. 
Tromsd Museums Aarshefter 17: 20, pi. 1, ftga. 8-27. 1894. 

Cells trapezoidal, outer face deeply emarginate. (Tychoplanktont). 
Cells 4.5-25 /a broad, 5-20 /jl long. Coenobia 4.5-25 fi broad^ 1(M0 
M long. 

Kegonsa (rrr). 

It is quite possible to mistake 2-celled Pediastrum colonies for 
E, Richteri, but since such Pediastrum colonies are of very rare occur- 
rence the similarity of the two is not apt to lead to confusion. 

Family PLAN08P0RACEAE. 

Cells solitary or gregarious; ovoid, pyriform, fusiform, cylindrical, 
or hemispherical ; epiphytic, endophytic, or epizootic. Cells capable of 
growth but incapable of division after their formation. Generally with 
a single chloroplast with one or more pyrenoids. 

Asexual reproduction by division of cell contents to form many zoo- 
spores. 

Only one genus, Charadum, is found in the plankton of the state. 

CHARACIUM A. Braun 1849. 

Cells sub-spherical, ovoid, pyriform, fusiform, or cylindrical; soli- 
tary or gregarious; epiphytic or epizootic; generally attached to sub- 
stratum by a more or less elongate stipe, rarely sub-sessile. Chloroplast 
parietal and laminate to cup-shaped in young cells; later expanded to 
fill entire cell : with one or more pyrenoids. Cells at times with several 
ehloroplasts. 

Asexual reproduction by repeated division of cell contents into 8-16- 
32-64-128 zoospores that are liberated through a lateral or apical pore. 
Zoospores swarming but a short time and then coming to rest on sub- 
stratum and developing into vegetative cells. 

Microgametes r^orted but doubtfuL 

KEY TO THE SPECIES. 

Epiphytic upon other algae. 

Cells ovoid C. SnprrATUx 

Cells lunate C. Cubvatum 

Epizootic upon crustaceans. 

Apices of cells rounded C. Cyijndeioum 

Apices of cells produced into a fine seta. 

Stipe simple C. Limmci'iuum 

Stipe ending in filiform rhizoids C. GBACizJFai 
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Charachum stipitatum (Bachmann) Wille. PL 40, Figs. 4-7. 

In Bngler A Prantl, Nat. Pflanzenfam. 1* (Naehtr.); 45. 1909; O. M. Smith, 
BoU. Torr. Bot CI. 48: 472, pi. 24, fifft. 4-6. 1916. 

Cells spherical to pyriforzn, with a delicate hyaline stipe somewhat 
longer thaji the cell. Chloroplast single, parietal, cup-shaped, always 
on the side away from the stipe ; pyrenoid single. Zoospores broadly 
ovoid, biciliate, with a cup-shaped chloroplast at the posterior end. 
(Euplanktont). 

Epiphytic upon and embedded within the gelatinous envelope of 
Coelosphaerium Naegelianum Unger. 

Cells 5-8 fi broad. Stipe 10-16 ft long. 

Amlcoy (r). Balsam (rr), Beartrap (rr), Beaverdam (s), Big (rr), Big 
McKenzie (ss). Clam (inb), Devils (2) (bs). Horseshoe (1) (inb), Horseshoe 
(2) (rr), Long (2) (ss), Kawaguesaga (as), North Twin (flss), Pardee (r). 
Pike (rr), Pokegama (1) (s), Pokegama (2) (r). Poplar (rrr), St Croix (r). 
Sand (4) (rr), Siahebogema (rr). 

In one case the alga was found upon Oocystis but in all others it was 
inside the gelatinous envelope of Coelosphaerium Naegdia/num Unger. 
When the alga grows upon Coelosphaerium the colony is apt to be in- 
fested with 50-100 individuals as a rule. The alga was originally des- 
cribed as a Chlamydomonas species but since the sessile phase is the 
dominant one of the life cycle it is better placed as a Charadum si>ecies. 
Although found at only one station in Europe it is widely distributed 
in northern Wisconsin. 

Chabacium cttbvatum G. M. Smith. PI. 48, Figs. 8-15. 

Trans. Wis. Acad. Sci., Arts, ft Lett. 10": 641, pi. 11, flga. 6-13. 1918. 

Cells lunate or recurved, with acute or sub-acute apices. Stipe hya- 
line, thick, tubular or conical, sometimes irregular in outline. Chloro- 
plast single, parietal, laminate to cup-shaped ; with or without a pyre- 
noid. ( Euplanktont) . 

Epiphytic upon Coelosphaerium Naegelianum Unger, Dictyosphaer- 
ium pidcheUum Wood, and Phaeococcus planctonicus W. & Q. S. West. 

Cells 3-6 fi broad, 8-18 /x long (without stipe), 13-22 ft long with 
stipe. 

Bear (1) (rr), Birch (2) (cc), Chain (rr), Chetae (aa), Chetek (rr), Clam 
(888), East (rr), Horseshoe (1) (8s), Lindy (rr). Mud (1) (rr). South Crab 
(88), Wild Gtoose (rr). 

An alga that resembles C. stipitatum in the manner of growth but 
one which is found upon a wider range of genera. It also differs in the 
curved cells and the broader stipe. 
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CHARACitjM CTUNDBicuM Lambert. PL 49, Figs. 16-19. 

Rhodora 11: 70, pi. 79, fl09. 1-2, 7-8, 10-18, 28-25. 1909. 

Cells cylindricaly with rounded apices, base tapering slightly into a 
short stipe without a basal disc. Chloroplasts 1-16, parietal, discifoim 
to laminate, without pyrenoids. (Euplanktont). 

On DiapJumosoma hrach/yura and Branchipus vemdUs. 

Cells 8-20 fi broad, 2(M30 ft long. 

Howey (cc). 

The lack of a pyrenoid suggests CJuxradopsis but the bright green 
color of the chloroplast shows that the alga is one of the Chlorophyceae 
and so is placed among CJujracium species. Young cells contain a sin- 
gle chloroplast but with growth there is an increase in the number of 
chloroplasts and all stages between cells with a single chloroplast and 
those with sixteen may be found on the same crustacean. Lambert 
holds that this condition is a stage in the division into zoospores but 
in my opinion it is the normal condition of the adult cell. Another 
point of interest is the position of the alga upon the host since it is 
only found on the tail of the crustacean. 

Chasagium umnetigum Lemmermann. PL 49, Figs. 25-29. 

Bot. Not 1908: 81, pi. 8, fiffB. 7-10. 1908. 

Cells broadly fusiform, lunate, rarely straight ; apex produced* into 
a single delicate hyaline seta ; base a delicate stipe without basal discs. 
1-8 parietal band-shaped chloroplasts, each containing 1-2 pyrenoids. 
(Euplanktont). 

Cells 5-14 /A broad, 2&-110 /& long ; stii>e &-10 fi long. 

On Diaphanosoma hrach^ura. 

Boulder (rr). Browns (rr), Delavan (rrr). 

Lemmermann describes the chloroplast as single but reports a divi- 
sion of the chloroplast prior to division. I have found that in aU nor- 
mal adult cells of C Umneticum, C, gradUpes, and C. cylindricum there 
is more than one chloroplast. 

The species is very closely related to C gracilipes but is much 
smaller, proportionally broader, and has a simple stipe. It is very 
probable that Raphidium Umgisswnum var. sepiatum Chodat (Ankistra- 
desmus longissimum var. septatum (Chodat) Brunnthaler) is a cell of 
C. Umneticum broken off from the crustacean during collection. 

12 
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GHABAauM GBAGILIFE8 Lambert. PL 49, Figs. 20-24. 

Rhodora 11: 65, pi. 79, flff9. 3-6, 9, 14-22. 1909. 

Cells straight or curved with the median portion fosiform; apex 
tapering into a long seta and base attenuated to a filiform stipe. Chloro- 
plast parietal, band-shaped, 1--32 per cell; with one pyrenoid in each 
chloroplast. ( Euplanktont ) . 

On Diaphanosoma brach/i/ura. 

Cells 5-14 ft broad, 70-480 fi long. 

Howey (oc). 

This alga was found on the same organism and at the same time as 
C. cylindricvm. It was confined to the forward appendages while 
C. cylindricum was found at the tail only. 

Order ULOTBIOHALES. 

Cells usually in a simple or branched thallus, rarely forming disci- 
form thalli one cell in thickness. Thallus generally attached, rarely 
free-floating; naked, or enclosed by a tough and leathery or copious 
and gelatinous, homogeneous or lamellated envelope. Cdls generally 
with a single parietal laminate to cup-shaped chloroplast with one or 
more pyrenoids. Cell shape usually cylindrical with flattened ends, 
rarely cylindrical with rounded ends, spherical or cubical. 

Asexual reproduction by vegetative cell division, by a division of 
vegetative or special cells to form 2-16 bi- or tetraciliate zoospores, and 
by aplanosi>ore8. 

Sexual reproduction either isogamous by a division of cell contents 
to form bi- or tetraciliate zoogametes ; or heterogamous by the fusion of 
tetraciliate zoogametes of different size or the union of large non-motile 
oospheres and small biciliate antherozoids. 

KBT TO THE FAMILIES. 

CcllB united to form simple filaments Ulotbichagkax 

Cells united to form branching filaments. 

Sexual reproduction \ry Isogamous zoogametes CHAKropfiOBAOBAB 

Sexual reproduction hy heterogamous zoogametes ApHAirocHAETAGBAx 

Family ULOTRICHACEAE. 

Cells united to form simple free-floating or sessile filaments which 
are enclosed at times by a copious, hyaline, homogeneous or radiaUy 
fibrillar, gelatinous envelope. Cell shape spherical to cylindrical with 
rounded or fiattened ends. Walls of cells delicate or thick, homogen- 
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eoTiB or lamellated. Cells containing a nudens and one parietal, lami- 
nate or cup-shaped chloroplast with one or more pyrenoids. 

Asexual reproduction by yegetative cell diyision, aplanospores or 
bidliate zoospores. 

Sexual reproduction isogamous, by a fusion of bi- or tetradliate zoo- 
gametes. 

ULOTHBIX Eutzing 1833. 

Filaments simple, free-floating or with the basal cell modified to form 
a hold-fast. Cells cylindrical, with flattened end walls, united to form 
simple filaments that are the same diameter throughout. Wall of cells 
delicate or thick, homogeneous or lamellated, without a gelatinous outer 
layer. Chloroplast single, parietal, laminate, with one or more pyre- 
noids. Cells uninucleate. 

Asexual reproduction by the division of cell contents to form 1-32 
aplanosx>ores and bi- or tetraciliate zoospores. 

Sexual reproduction isogamous, by a fusion of biciliate zoogametes. 

KEY TO THE SPECIES. 

Filaments 11-46 a> in diameter U. Zonata 

Filaments 5-7 m in diameter U. Subooitstbicta 

Ulothbix zonata (Weber & Mohr) Eutzing. PI. 60, Fig. 6. 

Flora 16: 519. 1833; Hazen, Mem. Torr. Bot CI. 11: 147, pi. 20, flga. 1-4. 1902. 

Filaments attached or free-floating and forming greenish masses. 
CeUs disciform to cylindrical, % to !-,<;>. times as long as broad. End 
walls of cells straight, side walls straight or slightly convex in older 
cells. Chloroplast forming a broad or narrow parietal annular girdle 
containing several pyrenoids. Wall of cell thick, generally homo- 
geneous but at times lamellated in structure. (Tychoplanktont). 

Mature cells 11-45 fi in diameter. 

Mendota (rrr). 

Ulothbix subconstricta G. S. West. PL 60, Figs. 4--6. 

Jour, of Bot 68: 82, figs. 6a-6c. 1915. 

Filaments free-floating, narrow, slightly constricted at cross walls of 
cells, with or without a homogeneous gelatinous envelope. Cells elon- 
gate, 2-6 times as long as broad, slightly inflated at the poles. Chloro- 
plast single, parietal, laminate, with irregular edges and occupying 
the median two thirds of the cell. With or without 1-2 pyrenoids. 
Cell wall very delicate. (Facultative Planktont). 
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Cells 5.7-9 /A broad. 

The specimens that I have found in our lakes differ somewhat from 
those described by West since the cells are not slightly dilate at the 
poles and the chloroplasts usually contain pyrenoids. The Wisconsin 
organism does not seem sufficiently differentiated, however, to warrant 
the description of a new variety or species. This alga is of particular 
interest since it is the only one of the order which has become established 
as a true member of the plankton. 

Family CHAETOPHORACEAE. 

Cells united to form branching filamentous, discoidal or parenchyma- 
tous thalli. Branches of thallus generally attenuated at apices and 
sometimes ending in long hair-like processes. Thallus naked or en- 
closed in a copious, hyaline, homogeneous, gelatinous envelope. Cell 
shape ordinarily cylindrical with flattened ends. Chloroplast single, 
parietal and laminate to girdle-shaped; with one or more pyrenoids. 
Nucleus single. 

Asexual reproduction by aplanospores and bi- or tetraciliate zoo- 
spores. 

Sexual reproduction isogamous, by a fusion of biciliate zoogametes. 

STIGEOCLONIUM Ktitzing 1843. 

Thallus free-floating or attached, with branches scattered and not 
arising in dense tufts. Thallus without an appreciable difference in 
size between the main stem and minor branches ; covered with a homo- 
geneous, hyaline, gelatinous envelope. Cells cylindrical to disciform, 
gradually decreasing in diameter towards the apex and with terminal 
cells conical or elongated to hair-like unseptate processes. Chloroplast 
single, parietal ; gridle-shaped and filling median portion of older cells ; 
completely filling younger cells. Each chloroplast generally containing 
several pyrenoids. 

Asexual reproduction by aplanospores and tetraciliate zoospores. 

Sexual reproduction isogamous, by the fusion of biciliate zoogametes. 

Stioeoglonium lubbicum (Dillwyn) Eutzing. PL 60, Pig. 7. 

Phycol. germ. 189. 1845. 

Myxanema Inbricum (DUlw.) Fries. Hazen, Mem. Terr. Bot. CI. 11: 195, 

P7. 28, flgt. 1-2. 1902. 

Filaments forming dark green tufts up to 30 cm. long. Filaments 
much branched and branches usually opposite, rarely single. Cells of 
main filament at base of branches sub-spherical, shorter than other cells. 
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Branchlets abnndant, opposite, scattered in basal portion, dense in dis- 
tal, only slightly narrower than the branch from which they arise and 
with terminal cell conical or setif erons. Lower cells of main branch 
swollen, %-4 times as long as broad, with a girdle-like ehloroplast in 
median portion. (Tychoplanktont). 
Main branches 14-16.5 /a broad ; branchlets 6-7 fi broad. 

Mendota (rrr), WUd Goose (rrr). 

Family APHANOCHAETACEAE. 

Thallus epiphytic, generally npon other algae, creeping in habit and 
composed of simple or irregularly branching filaments that taper from 
the center to short, narrow terminal cells that do not end in terminal 
setae. Central ceUs of filament spherical to spherical-cylindrical ; those 
towards the end cylindrical with straight or convex sides; terminal 
oeUs conical. Cells generally bearing one or more long, hyaline, nn- 
septate setae with swollen bases. Chloropast parietal, completely fill- 
ing the cell, or gridle-like and in the median portion; generally with 
more than one pyrenoid. 

Asexoal reproduction by tetradliate zoospores or aplanospores. 

Sexual reproduction heterogamous, by the fusion of tetraciliate zoo- 
gametes that are markedly different in size. 

The family contains the single genus Aphanochaete whose characters 
are those of the family. 

Aphanochaete vERMicxTLomES WoUe. PL 60, Fig. 8. 

Freshw. algae of U. S. 119, pi. 105, flgt. 9-10. 1887/ 

Herpoateiron hyalofhecae Hansglrg. G. M. Smitb, Trans. Wis. Acad. Sci., 
Arts, ft Lett. 18*: 560. 1916. 

Filaments but slightly branched and confined to the peripheral por- 
tion and twisted around or arched from the gelatinous envelope of 
Byalotheca filaments. Cells cylindrical, with straight or convex sides 
and containing a single ehloroplast with 1-4 pyrenoids. Setae very 
sparse, rarely more than five on any filament. (Tychoplanktont). 

Cells 4-6 Ik broad; 5-12 fi long. 

Beaverdam (rr). 

All other species of the genus grow directly upon the cells of the 
substratum but the wide gdatinous envelope of the Hyalofkeca is in 
this case sufSciently firm to support the ApJumochaete. The alga has 
the appearance of an arching worm crawling along the filament. 
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Order SIPH0N00LADIALE8. 

Cells multinacleate, generally cylindrical and united to form simple 
or branched thalli that are, at times, quite complicated in structure. 
Chloroplasts disciform, parietal and numerous, or united by strands 
to form a single reticulate structure. Pyrenoids generally present. 

Asexual reproduction by zoospores and aplanospores. 

Sexual reproduction isogamous by means of zoogametes; or heter- 
ogamous by large non-motile oospheres and small motile antherozoids. 

The order is largely marine and only one representative, Cladophora, 
has been found in the plankton. 

Family CLADOPHORACEAE. 

Filaments generally sessile, simple or branched, with septations be- 
tween the cells complete. Walls of cells generally heavy, homogeneous 
or lamellose, without a gelatinous envelope. Cells with numerous 
parietal disciform chloroplasts or a single reticulate chloroplast; multi- 
nucleate ; with a single large central vacuole. 

Asexual reproduction by zoospores and akinetes. 

Sexual reproduction isogamous, by means of zoogametes. 

CLADOPHORA Kiitzing 1843. 

Filaments branched, with the component cells in a single linear series ; 
lateral branches arising at distal part of main branch cells and gener- 
ally with an abundantly developed system of branching. Growth of 
filaments confined to the apical region. Cells cylindrical, several times 
as long as broad; multinucleate; with numerous parietal disciform 
chloroplasts or the chloroplasts united by processes to form a single 
reticulate chloroplast; pyrenoids numerous. 

Asexual reproduction by the formation of many biciliate zoospores in 
any cell of the filament. 

Sexual reproduction isogamous, by means of biciliate zoogametes. 

Cladophora olomerata (L.) Eutzing. PI. 60, Figs. 1-3. 

PhycoL gener. 266. 1843; GoUlns, Tufto ColL Studies 8: 850. pi. 18, fig. 121. 
1909. 

Branching of filaments fairly dense in lower portion and very dense 
at the apex. Ultimate branchlets containing several cells, straight or 
slightly incurved, with ends rounded but not markedly attenuated. 
Cells of main branches 6-7 times as long as broad, 3-6 times as broad 
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as branchlets. Zoospore formation confined to terminal and subtermi- 
nal cells. (Tychoplanktont). 

Diam. main cells 75-100 /i, branchlets 3&-S0 /i. 

Mendota (rr). 

Division AKOMTAK 

Cells solitary or in filaments, varionsly shaped, with one or more 
grass-green chloroplasts that usaally contain more than one pyrenoid. 

Asexual reproduction ordinarily by vegetative cell division, rarely by 
aplanospores, never by zoospores. 

Sexual reproduction isogamous, always by aplanogametes, never by 
ciliate zoogametes. 

The lack of cilia in every type of reproduction is the great character- 
istic of the division. It includes but one order, the Conjugales, which 
forms a very homogeneous though diverse group. 

Order OONJUGALES. 

Cells solitary or in simple filaments; cell shape various, cylindrical 
without median constrictions or bilaterally symmetrical and usually 
with a median constriction dividing the cell into two Gfymmetrical halves. 
Cell wall smooth or variously ornamented, with an inner firm portion 
and an outer gelatinous portion that is very copious at times. Chloro- 
plasts 1-8, variously shaped, axial or parietal, with one to several pyre- 
noids. Nucleus single, at the center of the cell. 

Asexual reproduction by vegetative cell division or aplanospores. 

Sexual reproduction isogamous, by aplanogametes. 

KBT TO THE FAMILIBS. 

Cells cylindrical, withoat a median constriction, united to 

form simple filaments Ztgnemaoeajb 

Cells solitary or in filaments, divided into two ssnounetri- 

cal halves, generally with a median constriction Desiodiackab 

(See Fkrt II) 

Family ZYONEMACEAE. 

Cells always cylindrical, with ends fiattened or replicate, serially 
arranged to form simple filaments that occasionally have simple lateral 
outgrowths. Filaments generally free-floating though at times attached 
by a modification of terminal cell into a basal cell with short rhizoidal 
processes. Wall of cell firm, homogeneous, with a narrow or copious, 
homogeneous or radially fibrillar, gelatinous covering. Cell contents 
consisting of a single nucleus, and one to several chloroplasts that are 
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either stellate or laminate and axial or parietaL Ghloroplasts with one 
to many pyrenoids. 

Asexual reproduction by vegetative cell diviaon or metamorphosis 
of cell contents into a single large aplanospore. 

Sexual reproduction isogamous, by metamorphosis of all or a part 
of the cell contents into an aplanogamete which fuses with an aplano- 
gamete from the same or another filament. Zygote with 2-3 layers, 
sometimes germinating immediately but usually after a i>eriod of rest. 

KBIT TO THE OENBRA. 

Chloroplast stellate ZTonsMA 

Cbloroplast a longitudinal band. 

Chloroplast axial BIouGBOiii^ 

Chloroplast parietal Spxbogtba. 

MOUGEOTIA C. A. Agardh 1824. 

Cells cylindrical, generally several times as long as broad. Chloro- 
plast single, forming an axial plate extending the whole length of the 
cell and generally with several pyrenoids. 

Conjugation generally scalariform and with the zygote formed in the 
conjugation tube. Zygote at times occupying the median portion of 
male and female gametangia as well as conjugation tube. Wall of 
zygote of two layers the inner smooth, the outer smooth or sculptured^ 
hyaline or colored. 

MouGEOTiA vnoDis (Ejitzing) Wittrock. PI. 51, Fig. 1. 

Bih. Kgl. Sv. Vet.-Ak. HandL 1, No. 1: 39. 1872. 

Siaurotpermum viride Kiitzing. Cooke, Brit Freshw. Algae 107, pi. 44^ 
figs, 2ar-2c. 1882. 

Cells 4-10 times as long as broad. Zygospores normally bounded by 
four cells, quadrangular, with concave sides and truncate comers. 
( Tychoplanktont ) . 

Cells &-8 /A broad. Zygotes 22-32 fi broad. 

Okanchee (rrr). 

ZYGNEMA C. A. Agardh 1817. 

Cells cylindrical, rarely more than twice as broad as long. Filaments 
with a terminal cell at times modified to form a holdfast. Cells with 
one nucleus and two axial stellate chloroplasts each of which contain 
a single pyrenoid. Conjugation lateral or scalariform, with a forma- 
tion of zygospores in the conjugation tube or the gametangia. Zygotes 
spherical to ellipsoid, wall with three layers. 
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Ztokbma PBcnNATUH (Vaucher) C. A. Agardh. PL 61, Fig. 2. 

Synop. algarnm Seand. 102. 1817; DeBary, Untera. u. d. Fam. d. Coojugaten. 
77, pi. 1. /lat. 1^19. 1858. 

Vegetatiye cells 1-3 times as broad as long. Zygospore formed in 
conjugation tabe, with ronnded ends. Middle layer of zygote wall 
brown and scrobicnlate. (Tychoplanktont). 

Vegetatiye cells 30-40 fi broad. Zygote 35-40 fi broad. 

Oeonomowoc (rrr). 



SPIBOGTRA Link 1820. 

Cells cylindrical, with end walls a flat plane x>r replicate ; united to 
form simple filaments that may be attached by a modification of the 
terminal cell into holdfasts. Length of cells slightly greater than to 
several times the breadth. Chloroplasts one to sevend, parietal, in 
long ribbons that extend from end to end in the cell and generally 
make several spiral tarns. Nudens single, moored in the center of the 
central vacuole by cytoplasmic strands running to the pyrenoids. Chlor- 
oplasts with several p3rr6noids that are generally in a single median row. 

Conjugation scalariform or lateral, with zygote formation in game- 
tangia and never in the tube. Zygote spherical, ellipsoid, or cylindri- 
cal with rounded ends. Middle layer of zygote hyaline or colored, 
smooth or sculptured. 

SpmoGYRA PORTiCAus (Muller) Qeve. PI. 61, Fig. 8. 

Nova Acta Res. See. Sci. UpsaUensis 8, Ser., 6: No. 11, 22, pi. 6, flgi. 8-18. 
1868. 

Length of vegetative cells 2-6 times the breadth. Cells with plane 
cross walls and containing a single chloroplast that makes 3-5 turns and 
contains numerous conspicuous pyrenoids. Gametangia but little swol- 
len when zygospore is mature. Zygospores broadly ovoid to sub-cylin- 
drical, with a yellow membrane when mature. (Tychoplanktont). 

Diam. cells 30-50 ft. Diam. zygospores 40-50 fu 

Mendota (rrr). 
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